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HOW 
Belden Wire Engineering Service 


helps to solve your wire problems 


If your engineering or production personnel 
are confronted with a tough wartime wire prob- 
lem, the Belden Wire Engineering Service will 
gladly help to solve it. 


Belden Wire Engineers are available, without 
obligation, to help your staff in selecting the best 
type of wire insulation for a particular coil wind- 
ing job or in determining the correct wire sizes 
and tolerances to meet unusual specifications. They 
have developed several interesting 
but simple tests to check the qual- 
ity of incoming wire shipments. 

Perhaps your winding depart- 
ment would like to discuss the 
question of impregnating com- 


e 
ae. 


= a 
—— 


pounds for various wartime coil 
applications. Belden Wire Service 
Engineers will gladly give their 
counsel and recommendations on 
winding equipment, coil finishing 


machines, coil impregnation and 
baking; and they have a Softness 


Tester which provides a quick,re- Field coil after winding machine 
was properly adjusted. 


liable test of the softness of mag- 


Typical Wire Service Problem 
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Field coil before winding machine 
was properly adjusted. 


net wire before it is used in your winding machines. 


In many cases, Belden Wire Engineers have lo- 
cated the causes of winding machine troubles and 
recommended adjustments or changes in winding 
procedure which have immediately corrected the 
difficulty. For example, a manufacturer was at- 
tempting to wind some field coils of fine silk cov- 
ered magnet wire, but when the finished coil was 
removed from the winder head for taping, the un- 
taped coil twisted itself into a fig- 
ure 8 shape and could not be used. 


A Belden Wire Engineer was 
called in to check the winding op- 
eration, and after an inspection of 
the winding machine, pointed out 
the cause of the difficulty and rec- 
ommended a few simple changes 
in the feeding of the wire. After 
the change was made, the field 
coils were easily removed from 
the winder head without twisting. 
Belden Wire Engineers will gladly 
help you with similar wartime 
wire problems at any time. 
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Belden Manufacturing Co., 4633 W. Van Buren St., Chicago 


Helden Magnet Wire 





Poison... and antidote 


-h weapon in war has its match, 
foil. 


Sub and blimp. Tank and tank- 
ster. Minelayer and minesweeper. 
rcraft and A. A. gun. 


Vet they all have one thing in com- 
mon. Being mobile mechanisms, they 
operate with revolving shafts and 
gears that turn on avntt-friction bear- 
ings. Without such bearings there 
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could be no ease of movement, no 
“fluid” flow of power, no sustained 
performance. Friction would freeze 
motion. 


And since “nothing rolls like a 
ball,” engineers use New Departure 
ball bearings for thousands of instal- 
lations ranging from tiny precision 
instruments to the transmissions of 
mighty tanks—as well as for the 
machines that make them. 


OFFICIAL U. S. NAVY PHOTOGRAPH FROM HAROLD M. LAMBERT 


New Departure is making bearings 
by the millions. In fact New Depar- 
ture has a major responsibility in 
the whole ball bearing war produc- 
tion program. 

And we are looking forward to the 
day when these ball bearings wll 
again be available for peacetime pur- 
poses in even higher quality because of 
the lessons of wartime production. 


THE FORGED 
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Sample sent Free 


A sample of LIGNOLITE will be sent to you so 

that you can personally test it. WRITE TODAY 

and also ask for BULLETIN that tells about the 

properties, characteristics, and methods of fabri- 
cating and using LIGNOLITE. 


MARATHON CHEMICAL COMPANY 


Div. of Marathon Paper Mills Co. 


ROTHSCHILD 


LIGNOLITE 


A LAMINATED LIGNIN 


PLASTIC 


FOR ELECTRICAL INSULATION ... 


% LIGNOLITE has HIGH MECHANICAL STRENGTH. In tact it is 
sufficiently strong to justify your consideration for application in 
switch mounts, terminal and panel boards, barriers, electrical 
cabinets, as well as in other products where high mechanical 
strength is an important factor. LIGNOLITE also has excellent 
electrical properties, low moisture absorption, high resistance to 
oil, grease, dilute acids, and it is easily machined or fabricated. 
Since NO CRITICAL MATERIALS are used in producing LIGNO- 
LITE it is available for all uses without restriction and shipment 
can be made promptly. 


LIGNOLITE is available in Prt sce masenacesscoesssases=:: 
black color with either a 
satin or molded sand blasi 
finish. The following sizes 
ore now produced—46-inch 
x 46-inch and 28-inch x 72- 
inch sheets in thicknesses 
from 1/64-inch to %-inch in- 
clusive and in 40-inch x 40- 
inch sheets in thicknesses 
over %-inch to 2-inch. Other 
sizes can be made available. 
Details will be supplied on 
request. 


SUGGESTED USES 


@ Base plates for mounting elec- 
trical equipment—Terminals and 
Electrical Connections — Switch- 
boards and Panel Boards—Bar- 
riers — Spool Heads — Insulating 
Washers—Linings for Metal-Clad 
Switchgear Cabinets—Bus Clamps 
—Cabinets to house electrical 
equipment—Foundry Pattern Plates 
— Nameplates — Industrial Work 
Table Tops—Jigs, Fixtures and 


Conveyor Guides. 
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Long life is the outstanding quality you re- 
quire in a capacitor. And greatest guarantee 
of long life is the record of the past. 

This record in the case of Tobe Capacitors 
warrants the fullest confidence . . . a record 
that is almost completely free of condensers 
that ‘couldn't take it”. 

Tobe’s exacting standards mean persis- 
tent research and the constant “raising of 


sights” in excellence of production. 

Typical example is the Tobe Oilmite 
Capacitor shown below. This capacitor, im- 
pregnated and filled with mineral oil, is 
made with meticulous care and rated with 
conservatism. It is doing yeoman service 
as a filter condenser in secret war equip- 
ment. We welcome inquiries arising from 
your condenser problems, 


LONG LIFE Ye. / ASSURED 


CHARACTERISTICS OF TOBE OIL-MITE CAPACITORS 
STANDARD CAPACITY TOLERANCE= 10% RATINGS: .05 mfd. to 2.0 mfd. - 600 V.D.C. + .05 mfd. to 1.0 mfd. + 1,000 V.D.C. 
TEST VOLTAGE ... Twice D. C. rating GROUND TEST... 2,500 Volts D. C. POWER FACTOR... At 1,000 cycles—.002 to .005 
SHUNT RESISTANCE ....05 to 0.1 mfd.+ 20,000 megohms - .25 to 0.5 mfd. + 12,000 megohms - 1.0 to 2.0 mfd. + 4,000 megohms 


Special units can be held to 12,000 megohms per microfad depending solely on terminal construction. 


A SMALL PART IN VICTORY TODAY ee CO 
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New G-E THY-MO-TROL Drive Gives 
You Full-range, Stepless Speed Control 


® D-C ADVANTAGES FROM A-C POWER 


Complete Drive — Nothing Else to Buy. Thy-mo- 
trol drive is a complete equipment operating its d-c 
motor from your a-c power line. Starts, accelerates, 
controls speed, stops by dynamic braking, and reverses 
the motor—all from a single, compact, control station. 
And it fully protects the motor. 


Makes available previously unused advantages of d-c 
motors, such as: 


1. Full-range, Stepless Speed Control. A 
single dial—small as a radio volume control, and 
mounted in the push-button control station—gives 
complete adjustment of motor speed, from zero to 
maximum, without steps. No belts, gears, or clutches 
needed to change speed. Gives you the exact speed you 
want, whether it be for roughing or fine finishing. 


2. Holds Speed under Changing Load. Re- 
gardless of load fluctuations—if they're within the 
power range of the drive—Thy-mo-trol electronic 
circuits hold speed constant within extremely narrow 
limits. With Thy-mo-trol drive you get both full 
speed-range and a flat speed-load characteristic. 


3. Full Torque at Low Speeds. Though the 
motor may be scarcely turning over, it will deliver 


full torque right up to the stall point! That means 


greater output than with other drives. And the motor 
is fully protected at all times. 


4. Current-limit Acceleration. Regardless of the 
speed-control setting when the START button is 
pushed, Thy-mo-trol acceleration is smooth because of 
electronic current limiting. Yet you get fastest possible 
starting because of sustained maximum torque during 
acceleration. No shock to your machine due to sudden 


Already — Operating Results! 


Thy-mo-trol drive—built into this planetary 
milling machine made by Plan-O-Mill Cor- 
poration—provides automatic cyclic control 
of feed-in, feed-around, and rapid reverse, 
each at a different preset speed. Plan-O-Mill 
engineers selected Thy-mo-trol drive for its 
compactness, stepless speed control, low cost 
and simplicity. They have found that tool 
life is greatly lengthened by using correct 
speeds for each operation, and by bein 
able to start the tool at low speed with 
full torque. 
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application of excessive torque. No current peaks on the 
line. 


Dozens of Other Thy-mo-trol Extras. . . such 
as: low maintenance (by elimination of moving parts) ; 
speed can be preset before starting; saves space; no stop 
for speed change; easy to control automatically; oper- 
ates direct from a-c line—no motor-generator or other 
specia] d-c supply needed. 


Where Has It Been Applied? Drill! presses, to 
increase speed range and size of work handled. Grinders, 
for precise speed selection and improved finish. Milling 
machines, to increase range of work handled, and to 
simplify design. Propeller testing, for accurate, smooth 
speed control. Cable reelers, to maintain constant 


tension. Conveyors, to match speeds. 


How to Buy Thy-mo-trol Drive. Because electronic 
motor control offers so many advantages through 
improved machine design, performance, and operating 
technique, G-E engineers want to consider each of your 
probiems as an individua] case. Standard Thy-mo-trol 
drives can be obtained in sizes up to 10 hp. Special 
types can also be provided. For further information 
write, stating your problem, to any G-E 
office, or to Electronic Control Section, 
General Electric, Schenectady, N.Y. 
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TEEL ENCLOSURES FOR MARINE SERVICE 
































WITH 


| 


——4 gy-FLO 


Easy-Flo — the low-temperature silver brazing 





alloy — is now virtually standard on marine con- 
struction for joining terminal tubes to switch 





boxes, lighting fixtures and other terminal boxes. 
It provides everything the job calls for—speed, 
reliability and low cost in making high strength, i 
water-tight joints that have the ductility to 

stand up under the severe vibration and shock 

of heavy gun fire. 


F 
The job is done by preplacing a ring of Easy-Flo 3 
wire in the joint assembly as illustrated. This Y« 
preplacing of the alloy is an important factor in i 
the fast production obtained and also gives close it 
control of the amount of alloy used. 
Easy-Flo rings are available for all standard ter- = 


minal tube sizes. 


NEW EASY-FLO “RINGS” BULLETIN : 


It explains the brazing procedure fully and tells 
the ring size required for different sizes of terminal 
tubes. Write for a copy of this new Easy-Flo 


WwW 


Rings” Bulletin today. 
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How TO SELECT THE RIGHT RELAY 
FOR YOUR CONTROL PROBLEM 


For any electrical control problem, it is easy to find a 
relay that “will work.” But that isn’t good enough. 
You want the one combination that will exactly fit the 
conditions of your problem, and give you the longest, 
most dependable service at lowest cost. You can get 
it by taking these two simple steps: 

First, get your copy of the most complete handbook 
on the subject ever published—the Automatic Electric 
catalog of electrical control apparatus. In it you will find 
one or more basic types that will fit your conditions. 

Then, if you want competent help in determining 
the exact coil and contact combination you need, call 
in our field engineer. He knows from long experience 
with such problems as yours which particular com- 
bination will serve you best. 

Follow this dual guide and you can’t go wrong, for 
when you select Automatic Electric relays, stepping 
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switches or other control devices, you not only get 
products of proved dependability; you benefit also from 
the engineering technique that created the dial tele- 
phone system—the world’s most outstanding example 
of the application of electrical control 
to a basic need. 

Write today for your copy of the cat- 
alog — or simply ask our field engineer 
to bring one over. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 West Van Buren Street, Chicago, Ill. 


AND OTHER CONTROL DEVICES 


AUTOMATIC 
ELECTRIC 








BOOKBINDING FABRICS 


(a) Waterproof, full coated, impreg- 
nated, linens and vellums; pyroxylin 
and other synthetic resin coatings and 
lacquer finishes; embossed, plain, super 
finished, contrast printing. 


(b) Starch filled, coated, impregnated, 
mottled, linen and vellum; plain or em- 
bossed, special glazed and matte fin- 
ishes; natural, rough and smooth 
finishes. 


SHADE CLOTH 


(a) Pyroxylin or resin impregnated 
waterproof, meeting Government spec- 
ifications; all weights, widths and colors; 
print cloths, sheetings and ducks. 


(b) Starch filled, water color, and 
Holland type shades; machine oil, oil 
tints, oil filled opaques; fast dyed duck 
shades; light-proof and translucent. 


PHOTO CLOTH 


Photo Mounting cloth (self adhesive), 
single and double adhesive. 


REINFORCING FABRICS 


All types of waterproof and starch- 
filled reinforcing fabrics and industrial 
cambrics, for books, file folders, file 


pockets, box stays; to be combined, 


gummed and plain. Various weights 
from the thinnest print cloth to the 
heaviest drills and twills. 


Spreading Sails of the Saewe Sous 


Spreading sails have fascinated romanticists and poets since long before 
the caravels of Columbus brought men to the New World. They have 
inspired some of the world's most appreciative literature. 


But even greater appreciation is their due because all social contact, all 
commercial enterprise and all economic values are based upon trans- 
portation. The facility to transport, which sails have given through the 
centuries, now extends to ships of the air. Cloth, as always, maintains 
its pace with progress. 


RESEARCH AND DEVELOPMENT — cloth has a 
permanent structure combining light weight with 
strength and flexibility. On or within this structure fiJl- 
ing, coating and processing fits cloth for many uses. 
Consider cloth — consult HOLLISTON. In general, THE 
HOLLISTON MILLS can take any type of print cloth, 
sheeting, drill, twill, duck, in widths from 30” to 80”, 
and can dye; coat with every type of coating, in any 
color desired; can stiffen fabrics to meet any required 
pliability, hand, bond, weight of coating, tensile 
strength, Elmendorf tear strength, for any industrial use. 


SIGN, LABEL AND TAG CLOTHS 


Waterproof and starch filled. Designed 
for any purpose, for hand lettering, 
letterpress printing, offset printing. We 
can design a surface that will take any 
ink or meet any inking problem. 


RUBBER SEPARATOR CLOTHS 


Starch filled glazed sheetings and base 
treated starched fabrics for water- 
proof separator cloths. 


INSULATING CLOTH BASE 


Base treated and stiffened fabrics for 
insulating cloths; all weights, widths 
and thicknesses. 


TRACING & BLUE PRINT CLOTHS 


White and blue ink or pencil cloth; 
map cloth; blue print cloth, thin and 
regular, all widths. 


LINING FABRICS 


Shoe and drapery linings; starch filled, 
special filled, mercerized and shreiner 
finishes; straight backfilled finish; high 
lustre finish, all colors and widths. 


COATED AND IMPREGNATED 
FABRICS 


All widths and colors; synthetic resin, 
nitro cellulose, thermo plastic and 
thermo setting coatings; mildew proof- 
ing; fire, weather and water resistant 
finishes; gas impermeable finishes, etc., 
for war and industrial purposes. 


FOR WAR NEEDS— we have, in present or planned production: 


mildew-proofing and asphalt impregnating processes; fire and weather resistant 


treatments; synthetic resin fillings and coatings of various types of cloth from 


nettings to duck. In use, these materials range from hospital beds to truck 


paulins. Many of these processes offer interesting post-war possibilities. 


NORWOOD, “MASSAC U! 
Soles Agents i in Principal Cities 
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E “L is the Only Vibrator Converter 
That Can Produce This Result 


All electrical engineers know that the Sine-Wave current form is more efficient 


than any other, particularly in the operation of motors and of test equipment. 


— But, not all electrical engineers know that it is 
possible, with an Electronic Vibrator Power Sup- 
ply, to convert DC current of almost any voltage to 
AC current of desired voltage and Sine-W ave form. 


This is but one of an infinite number of advances which 
have been made by Electronic Laboratories through intensive 
development of the principle and technique of vibrator type 
power supplies, coupled with probably the world’s most ex- 
tensive research on power supply circuits. For instance: capac- 
ities up to 1,000 Watts—tremendous savings in weight—new 
output efficiency—close voltage regulation, to name a few. 

Wherever electric current must be changed, in voltage, 
frequency or type—for war or peace—E*L Vibrator Con- 
verters will do the job more efficiently—more economically 
—and last longer. Electronic’s engineers will be glad to work 
with you in meeting your current conversion needs. 


LABORATORIES, INC. 


E- L ELECTRICAL PRODUCTS—Vibrator Power Supplies for |!NDIANAPOLIS 
Communications . . . Lighting . . . Electric Motor Operation . .. 
Electric and Electronic Equipment on Land, Sea, or in the air. 





War jobs have posed infinite production problems. 
We know a lot of them that were solved with as 
simple a thing as a nut. 

Because the solution was an Elastic Stop Nut. 
For example, aircraft. Their very worth depends 
upon fastenings that grip sure and won’t shake 


loose under the chatter of machine guns, the impact 
of cannon fire and the vibration of air combat. 


Every plane streaming off America’s production 
lines has Elastic Stop Nuts fastening important 
structural parts. Several millions of them go into 
aircraft every day. 

And to our knowledge, not one has ever failed to do 
its job. 


With two big piants running full-tilt 24 hours a 
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LOCKED in 

place on bolt 

by grip of tough 
locking collar 


SEALED ot 

top to protect 

working threads 
from corrosion 


i 


HOLDS nut 
thread against 
bolt thread 
— prevents 


FITS any stand- 
ard bolt. Made 
in all sizes 
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day, we can’t satisfy all the needs of today’s one 
big customer. 


But in the days ahead, with Elastic Stop Nuts 

generally available, peacetime products and their 

production are going to be better. 

And our engineers schooled in solving the rigorous 
g a 


problems of war production will be at the service of 
manufacturers with fastening requirements. 


Whenever you wish, they will be ready to share 
their knowledge with you and recommend the 


desirable Elastic Stop Nut. 
ELASTIC STOP NUTS 


Evastic Stop NuT CORPORATION OF AMERICA 
UNION, NEW JERSEY 
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Tips for Designing Air Impelling Units 








No. 6 of a series 


FIGURE I 


200 400 600 800 1000 
DELIVERY-CU.FT. PER MIN. 
( Based on 6in. diameter blower whee/ ) 





200 400 600 800 1000 
DELIVERY-CU.FT. PER MIN. 


(ased on 16in. diameter propeller tan blade ) 


Blower Wheel vs. Propeller Fan 


A shown by the representative performance curves 
in Figs. I and II, properly designed blower 
wheels operate at maximum efficiency when near their 
maximum static pressure, while propeller fans are 
most efficient when moving large volumes of air at 
low pressure. 

In general, these characteristics determine whether 
to use a blower wheel or a propeller fan type of air 


impeller, but, frequently service conditions make it 


desirable to adopt a blower wheel for low pressure or a 
propeller fan for high pressure. 

Choice of the correct type of air impeller is but one 
of a number of important factors in designing a unit in 


which the function of the air impeller is important. 


Consultation with Torrington’s Research Laboratory, 
preferably during the early stages of the design of prod- 
ucts using air impellers, may prevent costly changes and 


production delays. Phone or write for appointment. 


~~ TORR ON Gt OW 


MANUFACTURING COMPANY, TORRINGTON, CONN. 
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MANUFACTURERS OF AIRISTOCRAT QUIET PROPELLER FAN BLADES & AIROTOR BLOWER WHEELS 
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How may quality be recognized? The determining factors 
are materials, construction and performance... plus the in- 


gredients that come from experience and research. 


DeJur Aircraft, Electrical Instruments, Potentiometers and 
Rheostats are backed by more than twenty-five years expe- 
rience and laboratory research. They are designed and 


manufactured to conform with the highest standards of 


war féquirements . .. their worth has been demonstrated on 





Manufacturers of DeJur Meters, Potentiometers, Rheostats and Other 
Precision, Quality Electrical Instruments 


SHELTON, CONNECTICUT 





.. . Suerybody...10% in War Gonds and Stamps 
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It is not enough, we think, to build top Reliance Application Engineers — produc- 
quality motors; rugged and smooth-running tion minded men with broad experience in 
motors; motors of advanced design with many industries—will welcome an oppor- 
unique protective features and low-mainte- _ tunity to help you get the right answers to 
nance advantages. This we do. the question—“What can we make the motor 


do besides supply power?” 


But, our job is not done until we have 
pooled iitaa motor-building ability — Just phone or write the Reliance office nearest you. 
engineering experience with your intimate reo et a 

knowledge of the operating requirements Se ey ee ee ee eee 


in your plant. *Motor-drive provides within itself a means of: 


FOR MOTOR-DRIVE IS MORE THAN 
POWER. Properly applied, motor-drive 


can do many things.* 


Speed Control Reversing 

Braking Remote Control 
Tandem Operation Controlled Acceleration 
Tension Control Safety 

Slow Speeds for inching, threading, inspection 


Applying them to boost production 
and improve quality is APPLICATION 
ENGINEERING. That’s our business. 


RELIANCE ELECTRIC & ENGINEERING CO. 


1088 Ivanhoe Road, Cleveland, Ohio 


BIRMINGHAM « BOSTON » BUFFALO + CHICAGO + CINCINNATI + DETROIT « GREENVILLE, S.C. » HOUSTON, TEX. « LOS ANGELES « ™ 
lamps NEW YORK © PHILADELPHIA © PITTSBURGH + PORTLAND, ORE. « ST. LOUIS ¢ SAN FRARGEER:* — N.Y. * AND OTHER PRINCIPAL CITIES 
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MUHEN WAR CLOUDS ROW BY 


The post-war world will be strange and 
new. Materials and methods hitherto 
unknown will make the scientific marvels 
of today seem dull and commonplace. 
In product finishing, technological ad- 
vance will be tremendous... new bases, 
new techniques, new ideas ... many 
already in production on war goods, but 
perhaps completely unknown in their 


logical fields of peace-time application. 


Only research . . . specialized, intensive, 
up-to-the-minute research ... can prepare 
YOUR product for the lightning changes 
which will blitz present production 
methods the moment the war is won. Will 
you be ready? Insure NOW that you.... 
and your post-war product... will be 
ready. Your inquiry will incur no obliga- 
tion. Address The Stanley Chemical 
Company, East Berlin, Connecticut. 


ZL 
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the TOUGH CORD } That Rates High 
On Every Test 


or additional inf ite to Sec- 
ion Q-432-12, Appliance and Merchandise 
G ectric Company, Bridge- 

Cc 


GENERAL 4 ELECTRIC 
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REG. U.S. PAT. OFF. 


Tooled for Immediate 


Production on this dependable, 


precision-builtf model. . . 


Like other Oster fractional H.P. motors in 
Model D-5 motor for current production for warplanes and sub- 

from 12 to 200 ' ' 
poder agi marines, this 1/50 H.P. model embodies 

volts DC, 115 volts 

DC — AC operation. everything Oster has learned in fifteen years 
of engineering and production experience 
on motors of similar type . . . When you 
power your equipment or instruments with 
Sauunan Lamencte aay nasimast this compact, efficient motor, you know you 
ions " Sceenins —@ am are getting not only the measurable values 
Shunt Continuous -p.@ 4000 indicated by performance tables, but also the 

Series Intermittent .P. 10,000 ° ° ° ° 
cae tetas > @ 7500 intangible protection to your own reputation 
Split Series Intermittent -P. @ 10,000 that comes from dealing with a seasoned, 
Split Series Continuous .p. ¢ 7,500 ¥ 
dependable source. Let us help you fit this 


or other Oster motors to your requirements. 


John Oster Mfg. Co., of Illinois 


Genoa, Illinois 
M-9 
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NO CONTACT MAINTENANCE * NO WASTED CONTACT MATERIAL 
NO BEARINGS * NO PINS * NO PIVOTS * NO HINGES 
NO COPPER CONTACTS * NO FLEXIBLE JUMPERS 
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The only moving part... the vertical solenoid plunger ... is 
shown in red. Arc hood is broken away to reveal contacts. 
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No 
other starter 
is so simple 


Allen-Bradley Solenoid Starters are surprisingly 
imple in design. They have only one moving part 
the plunger that opens and closes the double 
break contacts with a straight line vertical motion. 


sa 


This simple construction does away with pivots, 
pins, bearings, hinges, flexible jumpers, and other 
trouble-breeders that can gum up, corrode, or stick. 

To be completely trouble-free, a starter must 
not only be simple . . . it must have double break 
contacts that can operate indefinitely without 
maintenance. A-B patented silver alloy contacts 
never need filing, dressing, or cleaning. You can 
install A-B Solenoid Starters ... and forget them. 
They are good for millions of trouble-free opera- 
tions. These features explain why A-B starters are so 
popular in machine tool and industrial applications. 


Allen-Bradley Company, 1309 S. First St., Milwaukee, Wis. 


DLEY 


ONTROL 



















































ale 
on. 


ts, 
ner 
ick. 
just 
2ak 
out 
1cts 
can 
em. 
ra- 
e sO 
ons. 


BEFORE THE SANDS OF TIME RUN OUT 
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TIME is the critical ingredient. You can’t save time 





by waiting—days, weeks, months—for strategic 


materials which, if they come at all, may be too late. 


Special electrical porcelain is available now in 
any quantities. Competent ceramic engineers are 
available too, and eager to help you get on with 
the production of any products that may be lan- 
guishing for want of materials. Thousands of com- 
plex electrical products are leaving the lines by the 
hour, permanently insulated with special electrical 
porcelain, resistant to acids, corrosion, thermal shock 


and arcing. 


If you need insulation, we'll save your time, and 


help you if we can. And we think we can. Check These Advantages Of 
PORCELAIN INSULATION 
Resistance to thermal shock 
High dielectric strength 
High softening temperature 
Great compressive strength 
High acid, fume and corrosion resistance 


Specify Porcelain to do the job now! 


PONSORED BY THE F OWING MEMBERS OF THE 
ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. THE LOUTHAN MANUFACTURING CO 
THE COLONIAL INSULATOR CO. PORCELAIN PRODUCTS, INC 
ILLINOIS ELECTRIC PORCELAIN CO SQUARE D COMPANY 
IMPERIAL PORCELAIN WORKS, INC THE STAR PORCELAIN CO 
KNOX PORCELAIN CORP THE UNIVERSAL CLAY PRODUCTS CO. 
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foday and tomorrow... 
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Many factors contribute to the permanent performance of Ohmite Units- factors of 
design and construction that enable them to meet every condition of service 
... to withstand shock, vibration, heat and humidity ...and keep 
going. These characteristics make Ohmite Rheostats, Resistors, Chokes and 
Tap Switches especially well fit for today’s critical wartime needs. 
What’s more... Ohmite leadership in developing an 
extensive range of types and sizes has made it possi- 
ble to serve innumerable applications. All this, 
of course, makes them readily applicable for the new 
peacetime products of tomorrow. Ohmite Engineers 
are glad to assist on any problem for today ... or tomorrow. 
Write on company letterhead for helpful Industrial Catalog and 
Engineering Manual No. 40. 
Send for Handy Ohmite Ohm’s Law Calculator. Thox- 
sands of these Ohmite Calculators are in practical use today. Figures 
ohms, watts, volts, amperes—quickly, easily. Solves any Ohm’s Law prob- 
lem with one setting of the slide. All values are direct reading. Send 






only 10c in coin to cover handling and mailing. (Also available in quantities.) 


OHMITE MANUFACTURING COMPANY 


4804 FLOURNOY STREET, CHICAGO, U. S. A. 
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HE wartime radios that are now coming through are 

much better than any similar instruments that have 
ever been mass-produced. These better devices require 
better insulation—and wartime developments have enabled 
Formica to provide it. The new MF grades—glass mat 
base—are so good that they will do most of the things 
it was once thought necessary to use ceramics for. Yet they 
may be machined and worked with ordinary tools providing 
an adaptability that is impossible in molded forms. 


For the television, radar and radio development after the 
war these new materials—born of new synthetic varnishes 
and new fibre bases—will be available for the big com- 
mercial development which is sure to follow. 


THE FORMICA INSULATION COMPANY, 4638 SPRING GROVE AVE., CINCINNATI, OHIO 
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.. » When they drive 
AMERICAN Phillips Screws 


Inspectors hand out no rejection slips on work assembled 
with American Phillips Screws. These are the screw fast- 
enings that drive straight, keep their heads, and keep the 
driver from skidding out to spoil work and slash hands. 
The firm fit between screw and bit permits the use of elec- 
tric and pneumatic drivers, yet only one hand is needed to 
drive, so the other can brace the work. Screw sets up uni- 
formly tighter, holds better. Head is unmarred, plumb- 
level on work surface. This unmatched speed and ease of 
driving keeps production at maximum levels to the end of 
the shift . . . enables women to do better work, and far 


more of it, than men could do with slotted-head screws. 


Series m 
arican’s ineeri cervice “ty : ‘ center sp 
American's engineering service, production control, and omnes 


piece-inspection is so effectively co-ordinated that today 





scores of plants in every war industry are using millions 
of standard and special American Phillips Screws. 
ORI 
; bra 
AMERICAN SCREW COMPANY are cor 
PROVIDENCE, RHODE ISLAND import: 


Chicago: 589 E. Illinois Street Detroit: 5-267 General Motors Bldg. form at 
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The American Phillips Recess Was Fast Starting—Driver point automat- Faster Driving—Spiral and power Better Fastenings—Screws are set the late 

Scientifically Engineered . . . The ically centers in the recess .. . fits driving are made practical. Driver up uniformly tight, without bur- Il 
Modern Key To Highest Fastening snugly. Scréwaand driver ‘become won't slip out of recess to injure ring or breaking heads. A strong- ‘ 

Speed And Greatest Economy in one unit.”” Fumbting, wobbly starts workers or spoil material. (Aver- er, neater job results and there Cation, 

War-Production Assemblies. are eliminated. age time saving is 50%.) are no gouges on work-surface. hole 1, 
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CORD MOuUNTINGS 


BONDED RUBBER 


TYPICAL INSTALLATIONS OF 
LORD PLATE FORM SERIES MOUNTINGS 
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TAC SCe iam let coal 


NY 


Pee eee 
‘hohe Ns 
SN 


SS 


aie! 
. 


Series mounting using Standard square 
center spacer, allowing plate form 
greater lateral movement series mounting 


ORD Shear Type, Bonded Rubber Mountings isolate vi- 

bration, absorb shock, minimize noise translation. They 
are compact, sturdy, light weight, and ease of installation is an 
important feature. Lord standard mountings are made in tube 
form and plate form, in various shapes and many sizes, and with 
load ratings ranging from a few ounces to 1500 pounds. They 
are designed for application on all types of mechanical and elec- 
trical devices from delicate instruments to massive equipment. 

When mounting extremely delicate or sensitive equipment, 
the use of mountings in series is recommended. Lord mount- 
ings in series are formed by connecting the center sleeves of 
two single units as shown in the illustrations. In operation a 
series mounting arrangement: (1) Doubles the axial deflection 
and (2) Greatly increases the lateral softness of the mount- 
ing system. 
_ The resultant effect of the increased deflections in all direc- 
tions is a marked decrease in the natural frequencies of the 
mounted system and practically complete isolation against the 
harmful effects of vibratory forces. The degree of lateral soft- 
hess may be varied by inserting spacers between the mounting 
Units; increasing the distance between the mountings increases 
the lateral movement for any given force. 
Illustrations show typical methods of installation and appli- 
Cation. To install Lord mountings in series, provide recessed 
hole 1/32” larger than rubber diameter in both the Supported 
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Aircraft instrument pane! 
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Standard series mounting 


under load and in extreme Combination square plate 
form and holder type 
series mounting 


lateral movement position. 
Note snubbing washer 


and Supporting members, for clearance. Drilled, punched or 
tapped holes should be provided for fastening. 

Sketch No. 1 shows the simplest arrangement of series 
mounting, the lower unit being fastened to the Supporting 
member and the upper mounting is fastened to the Supported 
member. Sketch No. 2 shows a type of series installation where 
the Supporting member is attached to the upper mounting, and 
the Supported member or imposed load is attached to the lower 
mounting. This method is often used in conjunction with 
method shown in sketch No. 1, where several points of suspen- 
sion are necessary. The aircraft panel illustration shows typical 
example, sketch No. 1 arrangement being used at base of panel 
and sketch No. 2 arrangement at top. 

Series mounting arrangements can also be made up by 
using a Standard Plate form mounting in conjunction with a 
Holder Type mounting, eliminating the necessity of recessing 
the member where holder base is fastened. 

The use of snubbing washers as shown is recommended. They 
prevent excessive movement under shock loads, either vertical- 
ly or transversely without interfering with normal operation. 
The metal washer between the two mountings may be elimi- 
nated when a center spacer is used for greater lateral freedom. 

Complete information on dimensions, load rating and 
methods of installation are contained in our Bulletin 104. 
Send for your copy. 


LORD MANUFACTURING COMPANY... . ERIE, PENNSYLVANIA 
Originators MTT te Oype Bonded Kubber Mountings 


SALES REPRESENTATIVES - NEW YORK, 280 Madison Ave. + CHICAGO, 520 N. Michigan Ave 


DETROIT, 7310 Woodward Ave. - BURBANK, CAi., 245 E. Olive Ave 





AMERICA’S WAR PRODUCTION DEPENDS ON TANKS LIKE THESE 


Take a good look at these huge spherical tanks. Chances 
are your hose, your belts, your packings may come from 
them or from others just like them. 


These are used for storing butadiene in the first of the 
synthetic plants operated by U. S. Rubber Company... 
a second will soon be in production. 


Having worked in the field of synthetic rubber since 
1921 we know what uses each of the five basic types of 


synthetic rubber is best suited for ... Neoprene, Buna-S, 
Buna-N, Butyl and Thiokol . . . U. S. Rubber uses all 
five types . . . knows which one to select for the per- 
formance required . . . and how to compound the 
specific synthetic rubber for the specific task. This 
experience is important to you. 


Our booklet on synthetic rubber will give you much 
valuable information. Send for your copy. 


Mechanical Goods Division 


UNITED STATES RUBBER COMPANY 


ROCKEFELLER CENTER - 


NEW YORK 
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PRODUCTION Reepe Kelling 


WITH SKF -EQUIPPED MOTORS 


® Built by 
THE PEERLESS 
ELECTRIC CO. 


A press of the button or a throw of 
the switch, and Peerless motors start Produc- 


tion lines rolling. And S0US!F Bearings on 


ll f Peerless motors keep ’em rolling by centering 


shafts, holding the original air gap, assuring 


| ie es Ss long motor life. SSS'F’s check wear by main- 


taining their true shape and initial accuracy 


after many long years of service. Since their 
inner races are fixed to the shaft, no shaft wear 
at all can occur. As a result, rotors are kept 
in the center of the magnetic field—a condition 
essential to proper commutation in direct- 
current machines and to efficient performance 
in both direct-current and alternating-current 
machines. The more SUS! Bearings on 
motors today, the more motors to keep 
Production climbing. 5264 


SS” INDUSTRIES, INC., PHILA., PA. 


APRIL 1948 
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PHYSICAL PROPERTIES OF “BAKELITE” PLASTICS 


THE SEVERE SERVICE under which equipment must 
operate today puts heavy demands on plastic mate- 
rials. In many instances, plastic parts must possess 
not only high tensile strength, but impact resistance 
and hardness as well. Other parts may require high 
flexural strength combined with dimensional stabil- 
ity and wear and abrasion resistance. Thus the 
designer and engineer, in selecting plastics, must 
constantly keep in mind the correct balance of all 
these physical properties. 


The problem may be the selection of a BAKELITE 
Plastic material possessing high impact resistance, 
with tensile or flexural strength requirements run- 
ning a very close second. On the basis of impact 
resistance alone, it might seem advisable to choose 
a high-impact BAKELITE Phenolic Molding Ma- 
terial. But such a material might not meet tensile 
strength requirements! On the other hand, a gen- 
eral-purpose BAKELITE Phenolic that possesses 
the required tensile strength can have as little as 
1/18 the shock resistance of the high-impact mate- 
rial! In such a case, final choice of material may 
lie between the two extremes. 


The design of the part has a lot to do with its 
ultimate strength characteristics. Frequently, 
BAKELITE Molding Boards and Blanks are used 
in conjunction with general-purpose phenolic plas- 
tics to provide reinforcement around inserts, and 
at corners, shoulders, and other points that are 


subjected to severe service. Mechanical strength 
may also be improved by increasing wall thickness, 
or by making adjustments in fabricating techniques. 


Apart from these physical properties, mechanical 
strength can also be interpreted in terms of tough- 
ness, particularly with flexible plastics that are 
not usually tested for impact resistance. Mechanical 
fatigue may also become a major problem where 
plastics are placed under load, or are subjected to 
repeated blows, or to continued flexing. 


On the facing page are presented the outstanding 
physical properties of those BAKELITE Plastics 
of primary importance to war production. Later 
messages will deal with the chemical, electrical, 
and thermal properties. For more detailed informa- 
tion write for a copy of Booklet 6 —“A Simplified 
Guide to BAKELITE Plastics.” 


BAKELITE CORPORATION, 30 E. 42nd St., New York 
Unit of Union Carbide and Carbon Corporation 
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Thermosetting General-Purpose Phenolics 
These materials provide well-balanced combina- 
tions of dimensional stability and other physical 
properties suitable for everyday requirements. 
Impact strength: 0.26 to 0.40 foot-pounds per 
inch of notch (Izod). Tensile strength: 6,500 to 
8,500 pounds per square inch. Flexural strength: 
8,800 to 18,000 pounds per square inch. 


Thermosetting Shock-Resistant Phenolics 

Four types, offering a wide range of physical 
properties. All types are dimensionally stable, 
and resistant to wear and abrasion. Depending 
upon type, impact strength: from 0.46 to 5.4 
foot-pounds per inch of notch (Izod) ; tensile 
strength: from 5,300 to 8,500 pounds per square 
inch; flexural strength: from 6,300 to 11,000 
pounds per square inch. 


Thermosetting Phenolic Molding Boards and 


Blanks 

These are medium-high, impact materials that 
may be used in molds built for general-purpose 
phenolics, Can be used alone, or with other 


BAKELITE Laminating Varnishes are used in 
the production of paper-base and fabric-base 
laminated sheets, tubes, and rods. Laminated 
plastics made from these varnishes possess excel- 
lent dimensional stability, high impact, tensile, 
and flexural strength, and are extremely resis- 
tant to wear and abrasion. In addition, they 
offer an unusual combination of other properties 
such as high dielectric strength, resistance to 
corrosion, and immunity to water, brine, oil, 
ordinary solvents, most acids, and weak alkalies. 


Physical Values 

Tensile strength of standard paper-base grades 
ranges from 7,000 to 12,500 pounds per square 
inch ; flexural strength (transverse), from 15,000 


Phenolic and Urea Resin Wood Glues 

For bonding plywood and other wood products. 
Glue line is dimensionally stable under extreme 
conditions of heat, cold, moisture, and impact 


shocks. Bonded woods are resistant to mould 
growth. 

Resin Cements for Lamp Basing 

3ecause of their dimensional stability when 


subjected to heat, BAKELITE Resin Cements 
are used widely to set electric light bulbs and 
radio tubes in their metal or plastic bases. Me- 
chanical shock or vibration does not impair the 
bond 
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BAKELITE Synthetic Resins, when formulated 
into protective coatings, provide such properties 
as durability, faster drying speed, toughness, 
hardness or flexibility, resistance to wear and 
abrasion, and resistance to water and chemicals. 
Phenolic Resins 

For fortifying paints, primers, varnishes, and 
enamels of all types. Outstanding are the para- 
phenyl-phenol type of resins BR-17000 and 
BR-254, which have established new standards 
of durability for government and industrial speci- 
fication coatings. Numerous other BAKELITE 
Phenolic Resins are widely diversified 
coating requirements. Certain types are used to 
fortify non-phenolic coatings to improve 
performance, 


serving 


IMPREGNATING, 


Calendering Resins for Cloth 

Cloth calendered with BAKELITE Resins gains 
added toughness with little or no sacrifice in 
flexibi! The resins impart a high order of 
resistance to water, chemicals, and heat. 


Resins for Wood Densifying and Stabilizing 
The many important advantages of wood are 
Supplenented by high mechanical strength and 
excellent resistance properties when impreg- 
hated with, BAKELITE Resins. In particular, 
moisture content of wood veneers can be 
Stabilized by such treatment. Impregnated ve- 
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plastics to provide reinforcement at vital points. 
Supplied as board stock or as blanks approxi- 
mating shape of finished part. Also sold in diced 
form suitable for automatic preforming. De- 
pending upon type, impact strength: from 1.6 
to 2.0 (with grain) and 0.6 to 0.9 (against 
grain) foot-pounds per inch of notch (Izod) ; 
tensile strength: from 3,000 to 11,000 pounds 
per square inch; flexural strength: from 8,400 
to 25,000 pounds per square inch. 


Special Phenolics 

This group comprises a variety of dimensionally 
stable, thermosetting materials, for special re- 
quirements of heat resistance, low power factor, 
chemical and water resistance, low friction co- 
efficient, opacity to X-rays, and transparency. 


Thermosetting Ureas 

Most color stable and hardest of all thermoset- 
ting plastics. Impact strength: from 0.30 to 0.36 
foot-pounds per inch of notch (Izod) ; tensile 
strength: from 9,500 to 12,000 pounds per square 
inch; flexural strength: from 10,000 to 14,000 
pounds per square inch, 
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to 21,000 pounds per square inch; and compres- 
sive strength, from 22,000 to 36,000 pounds per 
square inch. For standard fabric-base grades, 
tensile strength ranges from 8,000 to 10,000 
pounds per square inch; flexural strength (trans- 
verse), from 17,000 to 20,000 pounds per square 
inch; and compressive strength, from 35,000 to 
38,000 pounds per square inch. 


Sheets, Rods, Tubes, Special.Shapes 


Laminated sheet stock and gear stock is supplied 
by laminators and fabricators in various thick- 
nesses and sizes. Tubing can be obtained in 
lengths from 36 inches, with I.D. from 3/16 of 
an inch to 72 inches. Larger tubing can be made 
for special requirements.- Rods come in standard 





ical Properties of “Bakelite” BONDING 


Resin Cements for Bristle Setting 


A tough, tenacious bond for bristles used in 
brushes of all types is provided with BAKELITE 
Resin Cements. The bond obtained is unaffected 
by constant use, or by frequent cleaning in 
water or. solvents. 


Bonding Resins for Glass and Mineral Wool 


To form glass, rock, and mineral wool into 
easily handled, dimensionally stable insulation 
batts, the fibers are bonded together with 
BAKELITE Resins. Heat cold, and moisture 
do not affect bonding strength. 


Dispersion Resins 


These resins provide coatings with an unusual 
combination of properties—extremely fast dry- 
ing time and maximum resistance to moisture. 
Such coatings dry as fast as one minute, entirely 
by solvent evaporation, without need of baking 
treatment. Because they are non-oxidizing, they 
do not become brittle after long years of service. 
They are especially useful as primers for fer- 
rous and non-ferrous metals, particularly alumi- 
num and magnesium alloys. 


Baking Resins 


For hard, abrasion-resistant coatings for lining 
cans, drums, and tanks. Baked on immediately 
after application, they provide high resistance 


neers can be compressed into densified wood, 
known as “compreg,” with specific gravity up 
to 1.37. On parallel-grained specimens, modulus 
of rupture can reach 38,000 pounds per square 
inch (with grain), and compressive strength 
25,000 pounds per square inch (with grain). 
“Compreg”’ is fire retardant, has excellent aging 
properties, and is resistant to sulphuric and 
hydrochloric acid solutions. 


Sealing Solutions for Castings 


Castings ordinarily rejected for porosity and 
small blowholes are reclaimed by forcing 
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Thermoplastic Cellulose Acetates 

Two types—Class I, general purpose, for come 
pression and injection molding, and Class II, 
heat- and water-resistant, for injection molding 
only. Both types noted for high impact strength, 
toughness, and wide color range. Impact 
strength: from 1.4 to 4.0 foot-pounds per inch 
of notch (Izod) ; tensile strength: from 2,500 to 
9,500 pounds per square inch; flexural strength: 
from 5,000 to 15,000 pounds per square inch. 


Thermoplastic Polystyrenes 

Outstanding in dimensional stability, chemical 
resistance, and dielectric qualities. For com- 
pression as well as injection molding. Supplied 
as crystal-clear material, and in transparent and 
translucent colors. Impact strength: from 0.40 
to 0.70 (compression-molded), 0.8 to 1.2 (injec- 
tion-molded) foot-pounds per inch of notch 
(Izod) ; tensile strength: 5,500 to 6,500 (com- 
pression), 6,500 to 7,000 (injection) pounds per 
square inch; flexural strength: 6,500 to 7,500 
(compression), 14,000 to 19,000 (injection) 
pounds per square inch. 


lengths up to 48 inches, and in diameters from 
1/8 of an inch to 4 inches. Special shapes are 
made to order. 

Special Types 

In addition, special laminated plastics have been 
developed for specific mechanical requirements. 
Molded-laminated plastics permit the manufac- 
ture of such unusually tough and wear-resistant 
products as heavy-duty bearings. Rubber-lami- 
nated plastics combine the rigidity and mechan- 
ical strength of laminated plastics with the 
vibration-absorbing qualities of the rubber inter- 
layer. Tough, densified-laminated woods also are 
made possible by impregnating wood veneers 
with a laminating varnish and subsequently 
applying heat and pressure. 


MATERIALS 


Bonding Resins for Abrasive Products 


Abrasive grit used to form high-speed grinding 
and cut-off wheels is securely bonded with 
BAKELITE Resins. This tough, strong bond 
has made it possible to operate grinding wheels 
safely, at speeds considerably higher than with 
other bonds. 


Resins for Brake Linings 


Both woven and molded brake linings are pro- 
cessed with BAKELITE Resin for greater 
toughness, dimensional stability, and resistance 
to wear and heat. 





“Bakelite” Resins 


to heat, chemicals, and moisture. Equipment 
need not be dismantled nor shipped out of the 
plant; the coatings can be applied, right on the 
job, by means of special, portable baking 
apparatus. 


C-9 Resins 


For coatings on cloth, paper, concrete, plaster, 
brick, plastics, wood, and metal, these versatile 
resins contribute many unusual physical proper- 
ties.. They are noted for their adhesion and long 
retention of flexibility. In wet scrub tests, water- 
emulsion paints made with them far exceed 
durability required in government specifications. 
Baking enamels based on them do not blister or 
flake even when immediately plunged into cold 
water after long baking. 


BAKELITE Sealing Solutions into the pores 
under pressure, and then baking. The sealing 
solution thus becomes exceedingly hard and 
tough, unaffected by hot or cold water, steam, 
oils, chemicals, or heat up to 400 deg. F. 


impregnating Varnishes for Windings 


As protective coatings and insulating bonds for 
coils, armatures, and windings, BAKELITE 
Varnishes remain stable and hard despite ele- 
vated operating temperatures and high rota- 
tional speeds. Better mechanical strength is also 
obtained. 































































































































































































Build into your machines these sentries that 
enable your customers to defend themselves 
against approaching danger. Build in Veeder-Root 
Counters that show at all times whether full power 
is being delivered constantly to the machine... 
whether it is keeping pace with work-schedules 

. when each run is completed... and when 
routine maintenance is coming due. The continu- 
ous flow of Veeder-Root facts in figures helps them 


VEEDER-ROOT INC., HARTFORD, CONNECTICUT. 
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OFFICES 


to get, consistently, the full rated capacity for 
which your machine is designed. And this extra 
protection is easy to provide . 
Veeder-Root Counters to fit compactly into any 
design-requirements . 
mechanically or electrically. 


. . for you can get 


. . and to count in any units, 


VEEDER-ROOT COUNTING DEVICES 
Spot Raids of Inefficiency and Waste 


ELECTRICAL MANUFACTURING 





IN PRINCIPAL CITIES ALL OVER THE WORLD 


Combine Drying under Vacuum with Impregnating under Pressure 


Stokes Impregnators and Dryer-Impregnators 
are highly efficient apparatus . . . widely used 
not only for impregnating electrical cable, 
armature and transformer coils, etc., but also 
for rope, lumber, cops, fibre tubes, pulleys, 
emery wheels and many other materials .. . 
wherever thorough impregnating is needed to 
protect products against moisture, oxidation, 
excessive wear or other destructive agencies. 


We engineer and build this equipment in many 
standard as well as special sizes and types to 
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meet individual requirements . . . for electric, 
steam or oil heating. Shown above is a 
“special” electrically heated impregnator. 

For 40 years we have pioneered high vacuum 
methods and apparatus .. . for drying, impreg- 


nating, evaporating, extracting, etc. Consult 
with us. 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney,P.O. Philadelphia, Pa. 
Representatives in New York, Chicago, Cincinnati, St. Louis 
Cleveland, Detroit 
Pacific Coast Representative: L. H. Butcher Company, Inc. 





THE GENERAL MANAGER ASKED: 


“Why change to 


Ozalid 


Whiteprints?” 


| 


ca 
. 
. 


ae 


, CAN COUNT ON 
the General Manager firing a line 
of questions when radical changes 
are suggested. 


Here are three questions frequent- 
ly asked by hard-thinking, hard- 
boiled executives when the engineer- 
ing department requisitions an Oza- 
lid Whiteprint Machine. And here 
are some sound reasons why so many 
have been convinced of Ozalid’s su- 
periority over old-fashioned print- 
making methods. 


-_ s 
Q. What’s wrong with our present 
equipment? 


A. Compare with Ozalid’s. An Ozalid 
machine turns out whiteprints of engi- 
neering drawings, charts, letters in two 


OZALID PRODUCTS DIVISION 


fast steps—EXPOSURE and DRY DEVEL- 
OPMENT. There are no liquid baths, no 
plumbing connections, no solutions to 
mix. A score of other maintenance head- 
aches have also been eliminated. 


And, an Ozalid Whiteprint Machine 
is so clean and compact . . . it may be in- 
stalled right in the drafting room. Any- 
one can operate it at top efficiency. 


Q. Why is the Ozalid Process the 
most versatile? 


A. You can do so much more! (a) You 
can make prints having black, blue, or 
maroon lines on a white background. The 
maroon line is recommended for the shop 
since it shows the greatest contrast to 
grease and dirt . . . and will stand up 
better than the white line of a blueprint. 
(b) You make duplicate originals the 
same way you produce standard prints 
—without Van Dyke tieups. (c) You can 


GENERAL ANILINE AND FILM CORP. 
Johnson City, N. Y. 


use cut sheets as well as roll stock in an 
Ozalid machine. Thus, you can com- 
pletely eliminate trimming waste by using 
sheets the size of your tracings. 


Q. How can Ozalid save a thousand 
hours in our drafting room? 


A. Give a draftsman an Ozalid duplicate 
of a tracing which you want changed in 
part. He'll have a “new” original in a 
fraction of the time required with other 
methods. First, he eradicates the obso- 
lete lines with Ozalid Corrector Fluid. 
Then he draws in the new design. It’s 
that easy! It’s never necessary to redraw 
any line which remains the same as in 
the original. 

Think of the changes you’re making 
in your products today. Think of the 
changes you'll be making in the post-war 
period. By installing an Ozalid White- 
print Machine—you’ll be sure of a “head 
start.” 


Write for “‘Simplified Printmak- 
ing.” It shows how leading man- 
ufacturers save time, labor, and 
materials with the Ozalid 
Process. 
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Cannon Connectors, used wherever electrical 
connections must be made quickly, safely and 
securely, now serve as the means for connect- 
ing the many electrical circuits used in the con- 
trol and operation of the weapons of war. 


When the war is won, these same Cannon 


Connectors will again be available for peace- 
time consumers on a host of electrical devices 
not even dreamed of now. And, having passed 
the rigorous tests of war, they will assure even 
a higher degree of dependable performance un- 


der the less strenuous demands of peaceful living. 


CANNON ELECTRIC 


Cannon Electric Development Company, Los Angeles, California 


CANNON Canadian Factory and Engineering Office: Cannon Electric Company, Limited, Toronto, Canada 


RY BUY WAR BONDS AND STAMPS bial: 
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Representatives in principal cities —consult your local telephone book 
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In electrical apparatus, rheostats, airplanes, 
electronic devices, hot metal cranes, switchboards: 
equipment that develops heat in Operation or is ex- 
posed to high ambient temperatures or fire hazard, 
permanently insulated Rockbestos wires provide—in- 
creased dependability—extended performance—and 
reduced maintenance. The reason why is in the 
tough, long-lived insulation that resists heat and 
moisture, oil, grease, corrosive fumes and flame, 


* ROCKBESTOS © 

















because it won’t bake brittle, bloom, flow, rot or be- 
come de-centered, and won't crack under vibration. 
If your wiring problems are concerned with heat, 
vibration, or other severe conditions, try Rock- 
bestos—122 standard types of wires, cables and cords, 
developed from the three basic constructions illus- 
trated, give you a wide range of selection. Special 
wires designed for special jobs. For recommenda- 
tions write to the nearest branch office or: 
Rockbestos Products Corporation, 786 Nicoll St., New Haven, Conn. 


ROCKBESTOS 


The Wire with Permanent Insulation 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 
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Dependable Ceramic Insulators 
for the Radio Industry 


oh ye name ‘‘Stupakoff’’ is 


not new to the radio industry. 


Two decades ago special ceramics 
were developed in the Stupakoff 
Laboratories, and by 1930 we were 
producing over a million ceramic 
parts daily for radio tubes. 
Today Stupakoff produces a 
complete line of precision made, 
“‘radio grade’’ insulators, made 
of Steatite and other materials. 
S All Stupakoff ceramic insulators 








are subjected to the most severe 
laboratory and field tests, to as- 


sure their unfailing performance | 

me in actual service. | 
For the duration, our entire | 

ceramic manufacturing § facilities 


are devoted to the production of 
Stupakoff ceramic insulators for a } 


quipment used to bring Victory 
to the United Nations. 
d Q : 
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STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
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Above... Colt “‘Pro- \ y 
tectit’’ — compact oor 
manual starters for 
small power units. 

. . . 





CONTROLS 


To those responsible for the selection of motor con- 40 


trols and starters, Colt Engineered Controls offer... 


Below . . . Colt Cus- 
tom-built Panel for 





the control of a multi- 
motored machine. 


Quality — an accepted trait of all Colt products 
for more than 107 years. 


Performance — the kind that lives through 
“starts” and “stops”, loads and over- 
loads, year after year. 


Standard and Custom-built Units—a com- 
pact manual starter fer a tiny frac- 
tional H.P. motor or a complete con- 
trol panel for multi-motored machines. 


Call in an experienced Colt Engineer; from the com- 
plete line of Colt Industrial Controls he can recom- 


mend the equipment that exactly meets your needs. 
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PRODUCTION PARADE.........\ Ox _/nstallations 






Colt Custom-built Motor Control Panel Colt Custom-built Motor Control Panel Colt Custom-built Motor Control Pane 
on Plain Milling Machine - on 6-Spindle Deep Hole Driller on Profiler and Miller 


COLT’S PATENT FIRE ARMS MFG. CO., ELECTRICAL DIVISION, HARTFORD, CONN. 
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ANNOUNCING--AFTER 30 MONTHS OF DEVELOPMENT-- 


Every dimension and detail, from 
Uni-Shell motor-body to head fit, 
is identical for all motor types! 


Here’s one of the biggest improvements in electric 
motors in years! Greater interchangeability of ail 
motor types than has ever been known before! 

Within cylindrical shells of steel we are building 
not only the finest line of motors we’ve produced in 
nearly 50 years, but motors that—for any one frame 
size—have identical shell dimensions, head fit, bolt 
circle holes, base, shaft size, and conduit box 
mountings. Where one type of Uni-Shell Motor can 
be mounted, so can any! 

In development for 30 months, and thoroughly 
tested and proved in hundreds of grueling war- 
production applications, R & M Uni-Shell Motors 
embody many other improvements, too, that con- 
tribute to longer life, greater dependability, and 
higher efficiency. New insulating techniques, com- 
bined with the finest materials obtainable, keep 
interior temperatures below guaranteed minimums. 
Better bearings and better balancing assure un- 
usually smooth, trouble-free operation. And we 
have utilized our broad fan-building experience to 
make interior ventilation better than ever. 

Whether you use motors as part of your product, 
or only on the machines in your plant, the advantage 
of interchangeable motor types is obvious. The other 
advantages offered by Uni-Shell Motors will be 
obvious, too, when you know the whole story. Read 
the back of this page and then mail the coupon for 
your copy of our 20-page, fully illustrated booklet! “ F — 


MOTOR 
15 HP. 


ROBBINS & MYERS, INC. 


SPRINGFIELD - OHIO 
HOISTS & CRANES - MACHINE DRIVES - FANS + MOYNO PUMPS - FOUNDED 1878 
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3 OTHER IMPORTANT FEATURES 
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4. BETTER BEARINGS 
| 
































1. Double-row-width ball bearing assures an ade- 
quate supply of lubricant. 2. Spacing washer. 
3. Complete seal, both sides—held in by snap rings 
that are easily removed for inspection, cleaning and 
regreasing. The lubricant sealed in—dirt sealed out! 
4.Exceptionally large grease reservoir. 5. Annular 
grooves filled with water-resistant grease to exclude 
water, dirt, fumes and other foreign matter. 


One of the two main reasons for motor 
deterioration is bearing wear. That is why 
we have gone “all out” on bearing stand- 
ards, types, and alignment for Uni-Shell 
Motors. The bearing illustrated above is 
standard on all Uni-Shell ball-bearing 
motors. Equally important improvements 
have been made on sleeve bearings for 
Uni-Shell Motors requiring them. High- 
est-quality cast bronze bearings, with sur- 
faces burnished to a high finish, are used 
in both wool-packed and ring-oiler types. 


FROM SMALLEST TO LARGEST, all types of Uni-Shell 
Motors look alike. From an appearance standpoint, this 
“family resemblance” is a distinct advantage for manu- 
facturers using different sizes and types of motors in 
motor-driven products and on production machines. 


FOR MAKERS OF MOTOR-DRIVEN PRODUCTS, 
this shows how the Uni-Shell fits against as- 


3 
ae 
sembly. Whatever different types you use, no 


redesigning is necessary. All—in any one frame size—have 
identical shaft-head, shell, and mounting dimensions! 


COmneny... ..sss. one ahee ene kee amwew nee ke 
Street Address... 


ee 
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ROBBINS & MYERS, IMC., s0ninerrers 


Gentlemen: Please send me your new 20-page booklet on Uni-Shell Motors. 
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2. BETTER INSULATION 


1. Two layers of highest-grade impregnated rag 
poper. 2. Wire itself coated with double-weight 
synthetic resin for strength and flexibility. 3. Added 
sheet of impregnated paper placed between coils 
in slot. Improved method used for holding end coils. 
4. Entire winding assembly given several baked coats 
of synthetic resin-base varnish and covered with 
moisture-resistant synthetic resin and tung-oil sealer. 


The second main reason for motor deteri- 
oration is two-fold: poor insulation and 
excessive heat. Consequently, throughout 
Uni-Shell Motors, we use the best insulat- 
ing materials that can be purchased, in- 
corporating the newer synthetic varnish 
treatments as outlined above. On all heat 
runs, temperature rise is measured by 
embedded thermo-couples to give the 
complete, accurate picture for each de- 
sign. Heat vitally affects motor life. Our 
records show that Uni-Shell Motors give 
better than guaranteed values. 


TOTALLY ENCLOSED, FAN-COOLED UNITS have covering 
shell that bolts to standard base, special ribbed end heads 
for maximum heat dissipation, and special fan that gives 
large flow of air between enclosed Uni-Shell Motor and 
Outer cover. 


UNI-SHELL MOTORS USED IN PRODUCTS manufactured by 
Robbins & Myers. This includes hoists and cranes, 
Moyno pumps, and machine drives, all famous for their 
trouble-free performance. Buyers of these products 
also benefit from the Uni-Shell’s interchangeability. 


PUNE Koike ities S54 Fa date 


like to talk to a representative. 


Cast conduit box is thoroughly gasketed. 






3. BETTER BALANCE anj 
ROTOR CONSTRUCTION 





1. Welded or brazed bars and end rings are copper. 
2. Rotor keyed to shaft. 3. Ground rotor surface 
assures uniform air gap and quiet operation. 4, 
Pressed-steel fans are used against rotor for larger 
ratings, as well as on totally enclosed motors. 5. Ow 
fan engineering experience has been applied to 
designing and testing all fans used in the Uni-Shell, 
A measured flow of air is assured on all designs. 


Good bearing alignment and rotor con- 
struction, together with precision balanc- 
ing, prevent motor vibration that injures 
bearings and shortens their life. Three 
grades of rotor balance are available on 
all wee: of Uni-Shell Motors: 

tatic balance. 

2. Commercial dynamic balance. 

3. Special dynamic balance. 
Precision balancing machines of the new- 
est types are used in building Uni-Shell 
Motors. Vibrometers check the smooth- 
running performance of each one. 


— 


bs rs 
DRIP-PROOF, SPLASH- 
PROOF MOTORS have 
covers added, or special 
heads. Left to right: poly- 
phase, direct current, and re- 


a 


pulsion induction motors with covers. 





UNI-SHELL MOTOR AND GENERATOR SETS are mat 
open, drip-proof, splash- proof and protected styles. 

totally enclosed union ring set, cooled by a unique P" 
ple, illustrates streamlined compactness made possible 
Uni-Shell construction of both motors and gener? 
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In 1921, NORMA-HOFFMANN introduced the Cup 
lance. Mounting—the forerunner of all -self-protected ball 
a bearings. From this, through progressive stages (as 
g Uni-Shell shown above) has evolved the NORMA-HOFFMANN 


he smooth- “CARTRIDGE” BALL BEARING—an ultra-modern 


one. 


type embodying 32 years of PRECISION BEARING 
manufacture and offering to industry the following 
distinctive advantages: 


SIMPLER AND MORE ECONOMICAL MACHINE 
DESIGN, due to elimination of many costly mounting 
parts and machining operations, otherwise required; 
EASIER AND FASTER MACHINE ASSEMBLY AND 
DISASSEMBLY, since the “CARTRIDGE” BEARING is 
an integrally sealed unit needing no complementary 
mounting parts; 100% GREATER GREASE CAPACITY, 
due to double-row width creating a greatly enlarged 
grease reservoir; COMPLETE AND LASTING EXCLU- 
SION OF DIRT AND FOREIGN MATTER by the use of 
tightly fitting, wearless, all-metal seals; SEALED FOR 
ANY POSITION, since the seals retain the lubricant 
regardless of shaft angle; EASY REGREASING AND 
INSPECTION WITHOUT DISMOUNTING, by means of 
refilling plug and removable seals. 


Write for the Catalog. Submit your bearing problems for study 
and recommendation, without obligation. NORMA-HOFF- 
MANN sales and service engineers, and distributors in principal 
Cities stocking ‘““CARTRIDGE”’ BEARINGS, are at your service. 


SETS are made r 
ed VRMA-AVFFMAN 
yy a unique pris 
; made possible 


“1 ~~ CARTRIDGE 


BALL BEARING 


PRECISION BALL. ROLLER and THRUST BEARINGS 
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ARC-RESISTANCE 
AND DIELECTRIC 
STRENGTH 


ADAPT THIS PLASTIC TO MANY NEW USES! 


130 sec. (ASTM) average—that’s the arc-resistance of MELMAC* and 
it’s setting new standards of performance for plastic parts in the 
electrical field. 

450 Volts /mil.—that’s the dielectric strength of MELMAC—No. 592. 
And another reason why this comparatively new plastic is already an 
“old hand” for many essential molded parts in electrical applications. 

Other reasons for MELMAC’s ready adaptability to electrical applica- 
tions such as circuit breakers, terminal blocks, panels, parts and 
housings are its heat-resistance, fire-resistance and ready availability 
for essential civilian and wartime needs. 


There are several “types” of MELMAC available to meet the varied 4 


demands of new industrial applications. Write us for further informa- for si 


tion on this new group of thermosetting molding materials developed comp 


; oe ; rr whetl 
by Cyanamid’s research. Our experienced technical staff will help you 
measi 


in adapting the advantages of MELMAC to your requirements. CIRCUIT BREAKERS, terminal blocks, 
switch plates, instrument panels... are 

AMERICAN CYANAMID COMPANY but a few of the electrical parts in which 

PLASTICS DIVISION arc-resistance and high dielectric strength 


50 WEST 50th STREET, NEW YORK, N. Y._ of MELMAC are outstanding advantages. 
*Reg. U. S. Par. Off 


BEETLE © MELMAC 


CYANAMID PLASTICS 
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MANUAL STARTER 


No. 28211-U 
Double Pole 


No. 28210-U 
Single Pole 


No. 28211 
Double Pole 
(with metal box) 
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Thermal Overload Protection: 
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“=== Interchangeable Heaters 





Maintain War-production Schedules 


ACROSS- THE-LINE Starters in single and double- pole, 
for small single-phase motors. Their sma// size fits in with 
compact designs of production machines and machine tools, 
whether surface-mounted or integrally located. Enclosure 
measures but 41%” long; 2!¢“" wide; 214” deep. 

Switch-action in this small compass is smooth, even, 
securely positive. Fine silver-to-silver contacts are of 
dependable butt type, with constant spring pressure. 
Mechanism is enclosed in dust-tight plastic base. 


Wide range of overload protection derives from 21 sizes 


of interchangeable heaters. These are easily attached or 
changed from the front without removing switch from 
housing or disconnecting wires. One heater is used for 


both single and double-pole jobs. 


Standard enclosure for surface mounting is NEMA Type 
1 general purpose steel box; machine gray finish. For speci- 
fication-data on Starters, rating-tables for Heaters, write 
for new Catalog 9-M. Particularly address our Free Engin- 
eering Service on questions of special adaptations to unusual 


control problems. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN,, U.S.A. 
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She Brass Industry has come a long way +e 


SINCE BRASS-MAKING SKILL WAS SMUGGLED IN WINE-CASKS 


IME WAS, when brass-making was a matter of 


ati ia skill built on hit-or-miss experience. 


And the master brass-casters, whose secrets were their 


Then real progress began. And now at Bristol, it’s 
taken as a complaint when a customer remarks: 
“You people make brass that’s right on the nose 
capital, would part with their lives sooner than their only 99% of the time!” 


knowledge. Yet there were all too few of these men, Nowadays, the uniformity of the different analyses 


which sometimes meant that, to start a new brass . specified for Bristol sheet, rod and wire .. . is 


foundry in America, a caster or two had to be spirited watched with the vigilance of a front-line sentry. Be- 
from England in a wine-tun. Also, it meant that brass- cause up to the front lines is where it’s going, in car- 
tridges, shells and other war material. And, for this 


fighting service, no effort is left unmade to produce 
But brass-buyers broke up that situation by de- brass ‘‘on the nose” 100% of the time. Apparently 
manding that brass meet 


quality was variable, sometimes a strange and won- 


derful thing. 


this is actually being done, 
definite specifications uni- 


for we have heard no word 
THE 


TAY Ay LES 


MAKERS OF BRASS SINCE 1850 CORPORATION 


formly and consistently. to the contrary. 


BRISTOL, CONNECTICUT, U.S. A. 
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INSULATING 
MATERIALS 


When 9 repair job ““come-backs”’ out of 10 can 
be traced directly or indirectly to failure of the 
insulation, it is important for every repair and 
maintenance shop to pay keen attention to the 
insulation purchased and its application. 


You must have a close source of supply for a 
complete range of tapes, varnishes, micas, 
sleeves, and specialties. You must have technical 
application data for all types of motors, windings, 
and services. You need assurance that every 
form of insulation will be of uniform high quality 

. capable of withstanding the most severe 
demands of rated service. 


Westinghouse Insulating Materials, stocked 
by over 100 Westinghouse Agents throughout 
the nation, meet those specifications. You can 
count on them to back up your own fine work- 
manship. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. Dept. 7-N. 


jJ-06318 





It’s the load humps that bump off 
your motors long before their time — 
overloads caused by jamming of ma- 
chines or other unforseen troubles. And 
you know what a burnt-out motor means—lost pro- 
duction, waste materials, repair or replacement costs 
and delays—needless and avoidable grief. 


Use motors that jump the humps—motors with 


built-in Klixon Protectors. When there’s 
a dangerous overload, the snap-acting 
Klixon Protector simply cuts the motor 
off the line. The motor stops. No damage 
is done. No burnouts. After the motor cools to a 
safe operating condition, it starts again— either auto- 
matically or by manual reset. Insist on motors with 


built-in Klixon Protectors every time. 
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SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASSACHUSETTS, U.S.A. 
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FOR MAGNET WIRE THAT MUST 
MEET SPECIFICATIONS 


ALL THE WAY—- 


@® When you specify WINCO magnet wire, 

there’s one thing of which you can be certain: 
Every inch of the delivered product will be 

found uniformly accurate and free from variation. 
It will have the required electrical properties, flexi- eel . 
aaa 
a SRS | 
aT aha aa) 


bility, tensile strength, laying speed, etc. 
Modern wire making methods, mercury process tests 


and exacting WINCO supervision, guarantee that any 


es order for magnet wire products, whether it be for a FS dibldlcdal a leaded 

ng single spool or a million pounds, must meet specifications Pt other 

ss 7 el nn a magnet wire problem of any nature 5 

9 a our engineers and complete facilities are at your disposal. Papi st 

as Send product blue prints or specifications for our recom- SMa aa) 

ich mendations. Or if you wish samples for test, we will be Beam 
glad to cooperate. SPECIALS TO ORDER 


WINSTED DIVISION 


WINSTED CONNECTICUT 
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AIRCRANT “MARINE PRODUCTS INC 


SOLOERLESS WIRING DEVICES 
—<—<—<———— 


n actual service in the electronics and allied 
industries, the Diamond Grip Solderless Insulation Support 
Terminal is used and is daily maintaining the highest quality 
electrical connections under the severe conditions required 
in gun control, aircraft, communications, radio and elec- 
tronics use—and especially in low voltage and high fre- 
quency requirements. 

These pure copper insulation support terminals are ap- 
proximately 32% lighter in weight and 1/32” shorter in 
length. They have been engineered to meet every operat- 
ing and installation need of the electronic designer and 
production engineer. 


Three Perfect Crimps at One Time with 
Production Line Speed Regardless of Quantity 


The AMP Solderless Wiring System saves production time 
and assures uniformity of application by unskilled workers 
without the necessity of pre-training. The AMP self-gauging 
hand-die, and foot and power installation tools are so 


accurate and so easy to use that rejects are practically 
eliminated and every installed terminal is the mechanical 
and electrical duplicate of all others in the line. 

AMP is first to put the solderless insulation support ter- 
minal on a production-line basis. 

In service as on the assembly line, the AMP Diamond 
Grip Insulation Support Terminal gives unsurpassed effi- 
ciency at all times. 


Tests made by unbiased, non-commercial lab- 
oratories show that AMP Diamond Grip Ter- 
minals show no significant change in resistance 
of the terminal even under the severest oper- 
ating conditions. The tests included a multiplicity 
of circuits, variations in current, voltage, tem- 
peratures and corrosion. Detailed test data 
will be sent you on request. 

Write today for AMP Bulletin 19 explain- 
ing the AMP System of Solderless Wiring. 


AIRCRA] “MARINE PRODUCTS INC 


“PRECISION ENGINEERING 


PS VNom APPLIED TO THE END OF A WIRE” 


SOLDERIESS WIRING DEVICES 


AIRCRAFT-MARINE PRODUCTS, INC. 


DEPT. € 286 .N. BROAD ST., ELIZABETH, N. J. 
Telephone: Elizabeth 2-6450 
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Perhaps you take no stock in things occult! Perhaps you wouldn't 
) g ) 


believe what this mystic might predict. And we don’t ask you to. 


But it 7s entirely possible to peer into the future lives of rotating parts. In 


fact, it’s being done every day—through the medium of the Dynetric Balancing 


° éu5 ° ° At Gisholt, the Army-N 

Machine. And it’s done for thoroughly practical reasons—to detect and cor- or Sigg pe dlr irmy-Nevy 
J E” and the Treasury flag fly 

rect their weaknesses in static and dynamic balance—to protect them against side by side. 

vibration and excessive wear—to insure the longest possible life and the 


most efficient service. And there’s nothing mysterious about it! 


GISHOLT MACHINE COMPANY 
1119 E. Washington Avenue 


Madison, Wisconsin 


GISHOLT DYNETRIC BALANCING MACHINES enable 
you to foresee the hazards which affect high speed 
rotating parts and to eliminate them. Electronic 
tubes clearly reveal unbalanced vibrations by ampli- 
fying them as much as 1,600,000 times. Literature on 
Dynetric Balancing is yours on request. 


Look Ahead... Keep Ahead... With Gisholt Improvements 
TURRET LATHES « AUTOMATIC LATHES « BALANCING MACHINES 








MOTORS FOR 
NAVAL APPLICATION 































In a space of five weeks, production 
of a brand new series of motors was 
raised 400 motors per week. Scheduled 
delivery to eight different customers 
was smoothly established. 
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A SMALLER, LIGHTER p 

GENERATOR FOR AIRCRAFT “ 

A generator one-sixth the weight fi 

of comparable industrial types was h 

developed, meeting stringent specifi- n 
cations for high-altitude performance 
—a typical example of ingenious 

G-E design. 

W 

* fi 

al 

A SPECIAL DYNAMOTOR V 

FOR USE ON TANKS re 

To power radio equipment in tanks, a st 

special dynamotor with increased d 


capacity was developed. Sample in 
eight weeks; production in large quan- 
tities eight weeks after approval. 
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E invite builders of motor-oper- 

ated combat equipment to get in 
touch with us in the earliest stages of 
planning for their motor requirements.We 
are building so many new and ingenious 
fighting motors, it’s 10 tol that we already 
have something which can be adapted to 
meet your needs. 


Although we cannot accept any new 
orders for certain types of fighting motors, 
we do have, or will have in the very near 
future, facilities to engineer and build 
additional fighting motors of other types. 
We would appreciate the opportunity of 
reviewing your needs during the earliest 
stages of your planning, in order to 
determine how we can help you. 


We have the pledge of the more than 
1700 design and application engineers in 


GENERAL (%) ELECTRIC 


WE MAY BE ABLE TO HELP YOU 







our motor plants to give the fastest serv- 
ice it is humanly possible to give when- 
ever they are asked to help on fighting 
motors. And even if we must say ‘“‘No,”’ 
we believe you will appreciate a fast 
answer. Get in touch with your local G-E 
representative to see if the fighting- 
motor design you need can be adapted 
to our available production facilities. 
General Electric Co., Schenectady, N. Y. 
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Some day this design for a Plastics application will be dragged out of a 


file, and rushed pellmell into production. . . 





It'll give one headache to somebody’s engineers (because 
of the race against time). One to the country at large (be- 
cause it will jam up conversion to peacetime production). 
And one to us, or some other custom molder, (who should 
be checking it over now). 

In peacetime, Armies plan for War. Today, Industry 
must produce for war... and still must plan for peace. 
Alert management men are giving plenty of thought to the 
increasing importance of molded plastics. And, knowing 
how long design, engineering and production planning 
take, they’re working things out with us now. Im 


That’s in spite of the fact that they ... and we... are ber o 











working on 3-shift schedules. It’s a mighty wise policy! al 

WE OFFER the largest, best next 
equipped molding plant in the the a 
middle west ... a personnel with fighti 
a coast-to-coast name for getting whirt 
the tough jobs done right. And oa _— 
complete facilities, from design CHICAGO” MOLDED PRODUCTS loath a 
to delivery. Like to talk it over? ys y/P) i 
¥ the fi 

1024 North Kolmar Avenue, Chicago, Ill. mach 

Theit 


CjOMPRESSION, INJECTION AND TRANSFER MOLDING OF ALL PLASTIC MATERIAL 
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AN ARMY that marches on a ran Floor 


Imagine! ... you surely can ... the prodigious num- 
ber of industry’s “marching” machines. These machines 
never hear such a command as, “at ease”! They keep 
up the same relentless pace through one shift and the 
next... 24 hours every day. They keep our pilots in 
the air. They keep our tanks rolling. They keep our 
fighting men on the go, with blazing guns. Their steady 
whirring, humming, clicking, pounding is the Victory 
song of the nation! 

The Fafnirs working here ... 7 of them in each gear- 
box, 28 more on the shafting of this 100-foot machine 
... are built to stay on the job under tough, abrasive 
conditions. Like the millions of Fafnirs serving with 
the fighting forces, and the millions in other industrial 
machines here at home... these Fafnirs are “taking it”. 
Their service records can already be stamped, “far 


beyond the call of normal duty”! The Fafnir Bearing 
Company, New Britain, Connecticut. 


FAFNIR 


BALL BEARINGS 


THE BALANCED LINE = FOR ORDNANCE, 
AIRCRAFT AND INDUSTRIAL MACHINERY 





There’s doubtless someone at the front, that you 
wish were back home. Well. you bring him that 
much nearer home. each time you buy a Victory 
Bond. Let it not be said that we. who are too 


old to fight. were also too selfish to sacrifice. ‘ae Ale 


HOSKINS MANUFACTURING COMPANY, DETROIT, MICHIGAN 
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STEATITE INSULATORS 


time! QUICKER DELIVERY 


AND STEATITE CORP. 


KEASBEY NEW JERSEY 
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New! PEBBLE-TEX 


Affords Protection to Metal Surfaces of Important War Products. . . 
Such as radio sets, instrument panels, fire control and listening devi- 
ces, etc., requiring a rough finish. Also recommended to manufacturers 
of essential civilian articles who can furnish high priority and allow- 
able end-use. PEBBLE-TEX offers you these outstanding advantages: 


1 Air-drying at 20 minutes. Saves time, manpower and 
oven space. 
2 Simple to apply with pressure type spray gun. Varying 
degrees of texture obtainable from same mix by gun 
adjustment. 
3 PEBBLE-TEX pattern in one coat. For full metal protection = “x 
use over a primer. CP Oa 


4 Comes ina variety of colors. This panel shows a finer texture. The size 
of the pattern is regulated by spray gun 


Investigate PEBBLE-TEX. Trial order at drum price. Write to Dept. E adjustment and application technique. 


THE EGYPTIAN LACQUER MANUFACTURING CO. 
ROCKEFELLER CENTER—NEW YORK, N. Y. 


EGYPTIAN 


Superior FINISHES 
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AT 30 FEET PER MINUTE ON PEASE MODEL “22” MACHINES 


A 
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In placing our Vital War Equipment Designs on a mass pro- 
duction basis, Blueprints are indispensable. To provide the 
necessary Blueprints in volume and on time, Pease Blueprinting 
Machines are indispensable. They operate faster, more eco- 
nomically and require less attention...make sharper, clearer, 
more contrasty prints at 30 linear feet per minute...a perform- 
ance unequalled by any other tracing reproduction equipment. 
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Get acquainted with the Pease line of Continuous Blueprinting 
Machines and you will understand why Government Depart- 
ments, Commercial Blueprinters and industrial organizations 
rely on Pease Blueprinting Equipment to help speed produc- 
tion in our Victory program. 


Pease Special Features that help speed production. Sliding 
“Vacuum-like”’ Contact smooths out tracings. Three Speed 
Lamp Control provides operation at 10, 15 or 20 amperes, 
does away with running speed and dryer heat changes. 
Actinic “‘No-break”’ Arc Lamps burn for 45 minutes without 
breaking arc, resume instantaneously. Horizontal Water 
Wash floats prints free from tension and prevents wrinkles, 
stains, bleeding. Quick Change Chemical Applicator Sys- 
tem very economically allows change from Blueprints to 
Negatives in 30 seconds. Rapid Drying Drums, heated by 
gas or electricity, are thermostatically controlled. 








THE C. F. PEASE COMPANY Pease Model “22” Continuous Blueprinting, 


Washing, Developing and Drying Machine. 
2605 WEST IRVING PARK ROAD «+ CHICAGO, ILLINOIS Production Speed 30 feet per minute. 
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GENERAL PLATE 


LAMINATE 


TODAY- 
\ Essential Materials for War 


WTA 


eee 


TOMORROW = The Metal 
Answer for Peace-Time Products 


TODAY— General 
Laminated Metals—sheet, tubing, wire and fabri- 
cated parts—are serving in the nation’s war in- 
dustries providing more effective corrosion resist- 
ance ... increasing electrical contact performance 
. replacing restricted metals...and speeding 
production of fabricated parts. 


TOMORROW, when peace returns, these same Gen- 
eral Plate Laminated Metals, that have proven their 


value under rigorous tests of war, will provide the an- 
swer for peace-time products of the chemical, air- 
craft, electrical, radio, electronic and other industries. 


If you have metal problems that concern the pro- 
duction of war products . . . or if you’re working on 
products for peace, investigate the possibilities of 
General Plate Laminated Metals. Write, specifying 
your particular problems and our engineers will 
gladly make their recommendations. 


General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts—Solid and rolled plated precious metals in all forms—Truflex Thermostatic Bimetals. 


ATTLEBORO, MASSACHUSETTS 
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IBATTLEWAGONS 


BAM! WHAM! There's one for the Axis from Uncle Sam. 


Implements of War are first conceived in the brain, then translated on 


paper through the medium of drawing pencils. 


Because WINNER Techno-TONE meets every need of the most exacting 


pencil user, it is the favorite of architects and artists, engineers, designers ee ae 

AN ored Checking — 

and draftsmen. WINNER Techno-TONE adds distinction to every sketch, } sttecal ieee 

for all prints: 2381 

drawing or rendering. With it genius becomes articulate. We will gladly pba a aaa 

Yellow; 2437D Or- 

send you a free sample of your favorite degree. ry Pon a S 

vou like a sample? 
Write to Dept. EM-4, A. W. Faber, Inc., Newark, N. J. 


* 
: WINNER Techno-TONE is 
ye NEWARK available in 17 scientifi- 
FtC - 


d n cally graded tones—6B to 
.25 doze ou. Seleeebiae 
” . AND LEADING STATIONERS H. Polished rich green 


3ceach 2 for 25¢ Made in U.S.A. 
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Buy War Bonds and 


TEP FORWARD 


Sey ACCURATE 


Stamps for Victory 


EVERY TIME our fighting men win a ney 
beach head . .. every time an enemy 
plane falls from the sky .. . every time 
the sun sets on a war-torn world .. . 


America is that much closer to Victory. 


No man can know how many days 
there are between us and peace. We can 
only do our best to make those days as 


few as possible. 


Hard work is what it takes — good 
old-fashioned hard work, and sweat, to 
save us blood and tears. Here at Simpson 
we hold this as a sacred trust — to send 
ever more and better Simpson Instru- 
ments into battle, and to make each 
working hour a big step forward toward 


America’s inevitable Victory. 


SIMPSON ELECTRIC CO. 


5200-5218 Kinzie Street, Chicago, Illinois 
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THE BETTER BEARINGS FOR 


TOOAY ano TOMOKROW 


@ Deep in the intricate machinery of American battleships, 
cruisers and destroyers is a Bunting Bronze Bearing that em- 
bodies unique principles of manufacture. This remarkable bearing 
is only one example of how Bunting is providing in new forms the 
traditional strength, staying quality and shock resistance of sand- 
cast Bearing Bronze for applications in all the great machines at 
war on land, sea and in the air. 


Under pressure of war necessity, a whole new science of 
bearing manufacture and application is being developed. 


Look to Bunting for the better bearings of today and to- 
morrow. 


Saving money, time and labor in the battle for production in thous- 
ands of busy plants are Bunting Factory-Finished Bearing Bronze 
Bars and Bunting Standardized Bronze Bearings. Available in many 
different sizes from stock, these completely finished bearings are 
ready for assembly in machine tools, electric motors and industrial 
machinery of all kinds. Ask your wholesaler. The Bunting Brass & 
Bronze Company, Toledo, Ohio. Warehouses in All Principal Cities. 


BRONZE BUSHINGS 
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ARMY-NAVY “E” 
PRODUCTION AWARD 


* %*& PRESENTED * * 


TO THE D.O.JAMES 
MANUFACTURING CO. 


February 27, 1943 


IN UNITY... 
THERE IS STRENGTH 


of 
—— 





IN APPRECIATION .. . i is very gratifying to 


publicly acknowledge our appreciation of receiving the 

; Army-Navy “E” Production Award... this ensign and lapel 

POWER SAVING : insignia is a testimonial to the mutuality of the cooperation 
PRODUCTS with ... and the understanding of ... our employees and re 


Planetary Spur Gear, Medium and management. This cooperative understanding has been pro- 
Heavy Duty Worm Gear, Gener- 
ated Continuous-Tooth Herring- 
bone Gear and Motorized Speed 
Reducers, in types to drive up, 
down, horizontally or at an angle, 
Cut Spur, Straight and Spiral 
Bevel, Mitre, Spiral, Worm, In- 
ternal, Helical and Hérringbone 
Gears in all Sizes and of all mate- 
rials, Sprocket Wheels, Racks, 
Flexible and Universal Couplings. 


D.0. 


ESTABLISHED 
1888 


ductive of successful attainments that have resulted in a 
schedule maintenance and a quality to our products that 
make us proud in knowing that after 55 years of making all 
types of gears and gear reducers that we have again been 
given the opportunity of serving our country. Lastly ... may : 
we express extreme appreciation of the combined efforts of ) 
our employees, our suppliers, our executive control and 
management... and we solemnly pledge to do all possible 
to maintain and perpetuate this record of successful achieve- 




















ment during and after this emergency. 







MANUFACTURING CO. 


1140 W. MONROE STREET CHICAGO 
Over 55 Years Making All Types of Gears and Gear Reducers 
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In the vast new province of Nuclear Physics the 
atom-smashing ‘Big Guns’’—the Van de Graaff 
generators, the cyclotrons and betatrons—are 
Carrying on a campaign of creative destruction. 

Manned by an army of collaborating special- 
ists, this massive and complex artillery has al- 
ready achieved spectacular results in the medical, 
chemical and biological fields and in scientific 
developments which must remain secret for the 
duration. The “‘smashing”’ of atoms has released 
new energies, created new atoms. 

Despite the tremendous force required to 
produce high-speed electrons, protons and ions, 
the controls and measuring devices perform with 
amazing accuracy. 

IRC is proud to have contributed to the de- 
velopment of resistor units, both Wire Wound 
and Metallized—of fixed and variable types— 
used in the measuring instruments. And IRC 
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engineers have produced special resistors used to 
stabilize corona and other disturbing phenomena 
in atom-smashers. 


If you are confronted with a problem involving 
resistance devices, we invite your inquiry. Our 
engineering staff, specialists in the design of all 
types of resistors, can be depended upon for 
impartial counsel. 































INTERNATIONAL RESISTANCE COMPANY 


405 N. BROAD ST., 
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Drilling For Military Service 


- OOKIES” in the machine shop 

now have to produce parts and 
finished products faster and in greater 
quantities than used to be expected 
from veterans. 

That’s another reason why 
INSUROK has won such wide ap- 
proval among war products manufac- 
turers. No special machinery or un- 
usual skill is required for the fabri- 
cation of INSUROK. In drilling, 
for example, just use standard twist 
drills. Where quantity production is 
required, Tungsten-carbide tipped 


Ufade Easy for Hockeias 


drills are recommended, if available. 

If you have a fabrication problem, 
Richardson Plasticians will be glad to 
suggest efficient methods of produc- 
tion. Just send in your designs for 
their recommendations. If you do not 
have data covering the various grades 
of Laminated or Molded INSUROK, 
write for them. 

The Richardson Company, Melrose 


Park, Illinois; Lockland, Ohio; New 


Brunswick, New Jersey; Indianapolis, 
Indiana. Sales Offices: 75 West Street, 
New York City; G. M. Building, Detroit. 


INSUROK and the experience of Richardson 
Plasticians are helping war products pro- 
ducers by: 


é 


1. Increasing output per machine- 


hour. 


Shortening time from blueprint to 
production. 


Facilitating sub-contracting. 


Saving other critical materials for 
other important jobs. 


Providing greater latitude for de- 
signers. 
Doing things that “can’t be done.” 


Aiding in improved machine and 
product performance. 


SOLD ONLY BY THE RICHARDSON COMPANY 
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Some Evening. Spring This on Yourself 


ACH, SCHPRINGTIME! 


We don’t make the type of spring 
required above, but we do design 
and make many another needed 
for war equipment to catch the 
Japanazis. Many important 
curves, charts, and formulas for 
developing essential springs are 
contained in our booklet, ‘*Science 
in Springs.”’ If you do not already 
have a copy, please write for one 
on your business letterhead. 


( {JIKE brain-twisters? Some evening, 

, then, when you're in the mood, take 

a crack at this one: Imagine a square plane 
supported at the corners by equal springs. 
Place your finger at any point on the board 
and press downward. For the sake of argu- 
ment, assume you push with a force of ten 
pounds, that the springs are centered, a foot 
apart and the spot you have pressed upon 
is 3 one way and 2” the other way from 


the center. Can you figure the proportion 


of the load shared by each spring? The 
practical equivalent of the problem is found, 
for example, in the design of springs for ap- 
plications requiring vibration or shock iso- 
lation. The answer looks deceptively easy, 
but it will challenge you, may even plague 
you. From a spring maker’s viewpoint it is a 
problem of springs working in combination, 
a worthy example of our experienced knowl- 
edge that there is only ONE right spring 


for your job. We can produce it for you. 


WHAT DO YOU NEED ?...A spring manufacturer with adequate capacity to do your job now? Help 
in designing springs as well as manufacture 2 If it’s essential for the war, get in touch with us. 


HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA 
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Then came a second d:mension . . . more- 
ment. Air had to be moved ... under control. 


Then a third dimension . . . humidity... 
control of the amount of moisture in the air. 


Then, air conditioning took on a fourth 
dimension .. . dust exclusion. 


And now, air conditioning is cooperating 
in an important new field . . . controlled air 
pressure. This is needed for the testing of 
men and equipment under the conditions of 
stratosphere flying. 


Today, air conditioning faithfully repro- 
: s : J 


Alt Londitioning adds a New Dimension 


Originally, people thought of air condition- 
ing only in terms of temperature. It cooled 
the air on a warm day. Temperature was 
air conditioning’ s first dimension. 


duces exact climates ... from the parched 
heat of the Sahara to the frigid cold of 
Northern Russia. The equipment that does 
this must be more flexible, more compact 
than ever before... with precise control 
of temperature and humidity. 


This equipment...from General Electric 

. speeds up America’s war effort. When 
peace comes, this improved air conditioning 
will become available for many new uses. 

Then, as now, look to General Electric as 
the outstanding supplier of up-to-date air 
conditioning and industrial refrigeration 
equipment of all kinds. 


Air Conditioning and Commercial Refrig- 
eration Department, Division 434, General 
Electric Company, Bloomfield, New Jersey. 
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WHAT ARE YOU 
LEARNING FROM THE WAR 
ABOUT MATERIALS? 
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HE balance sheet of war is heavy on the side of 
destruction. But you, Mr. Designer, will be a bene- 


Th ficiary of one of war’s most constructive results .. . better 
ae ae materials. 
Tos 
@: })\ \X r™ - . : . ° . . 
es EE Chis fast-moving mechanized war is a terribly exacting 


“proving ground.” It will be your privilege to give your 


THE M-4 TANK 


future products the advantage of design lessons learned the 
hard way in the rigors of battle. You’ll have hundreds of 
new precedents on which to base your selection of materials. 


War Proves Again 
the Versatility of STEEL 


Think of any ten items of fighting equipment that are 


U-S-S AIR-DEK OUR 40-KNOT daily proving their worth in the Allied offensive. For ex- 
RCRAFT LANDING MATS DESTROYERS ; 





ample ... the ten shown. What is the one material on which 
all of these depend most heavily for their military effec- 
tiveness? It’s STEEL! . . . Steel to make them strong and 
light at the same time. Steel to make them easy to manu- 
facture in mass production. Steel to make them durable, in 





eh ct heat and in cold. Steel to give them just the qualities they 
\ iN) i 7 a - ™ 
nail : cM a must have to meet the needs of our fighting men. 





















1 of ee It’s a nz al conclusi , > same alitie é 
S a natural conciusio < Si < S c 
ce inhaipisine nelu ion that the ame qu ilitie that 
NTLAIRCRAFT GUNS MACHINE GUN make steel the most indispensable material of war will make 
pact AMMUNITION : . . : ° ° 
itrol ; it the most indispensable material for the products of peace 
/ a . . - ‘“ . . %° 
/ that will emerge from your “design for tomorrow. 
ctric 
hen U-S-S STEELS FOR DESIGN 
ning fr Whether you are designing to meet the needs of war or the needs of tomorrow, we can 
ses. b help you select the right materials from these U-S-S Steels: 
; f U-S-S HIGH TENSILE STEELS to resist corrosion and increase strength without 
1c as adding weight. 
> alr TYPE STEEL HELMETS PRECISION INSTRUMENTS U-S-S COPPER STEELS fo give twice the atmospheric corrosion resistance of plain 
by steel at little additional cost. 
tion U-S-S ABRASION-RESISTING STEEL to combat wear and friction. 
U-S-S STAINLESS AND HEAT-RESISTING STEELS to assure high resistance to 
corrosion and heat, and to reduce weight. 
frig- U-S:S CARILLOY ALLOY STEELS—Special steels for the special jobs of industry 
neral U-S-S PAINTBOND~-A galvanized, Bonderized sheet that permits immediate painting 
rsey and holds paint tighter. 


U-S-:S VITRENAMEL—Designed especially for porcelain enameling. Etched to give 
excellent adhesion and finer finish. 


U-S-S ELECTRICAL STEELS for all types of generators, motors and transformers. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


WNITED STATES STEEL 









A FINER PRODUCT... 
.. IMMEDIATELY AUAILABLE AT LOW COST 
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CELLULOSE-ACETATE RAYON 


COIL WINDING TAPES 






When we developed the new KAPPA Cellulose Acetate Rayon Coil 
Winding Tapes we were determined to produce a superior tape that would 
be easier and more economical to use and at the same time would assure 
highest electrical efficiency and superior finish in the wound coils. 

We are satisfied that KAPPA Tapes more than fulfill our rigid specifi- 
cations. Their construction of woven Cellulose Acetate Rayon fabric con- 
tributes to ease in winding by machine or hand. The tested and proved 
superior physical and electrical properties of KAPPA Tapes make them ideal 
for electrical use... yet they cost no more...and often less...than materials 
previously used for equivalent qualities of work. 

And most important today, KAPPA Tapes are available for immediate 
delivery in unlimited quantities. Full information, including detailed results 
of tests made by Prof. J. C. Balsbaugh of Cambridge, Mass., is contained in 
our new KAPPA BULLETIN. We will be glad to send you a Copy together 
with long length test samples on request. Please state width and mil thick- 
ness of tape you use. Wm. E. Wright & Sons Company, Industrial Textile 
Division, Box 38, West Warren, Mass. 
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HIGH DIELECTRIC 
LOW POWER FACTOR 
ECONOMY IN VARNISHING 
LOW MOISTURE ABSORPTION 
FAST DRYING 

‘WIGH DRY TENSILE STRENGTH 
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standard tape widths and mil thicknesses, also special widths 








Complete test and 
Technical Data 














and prices in this 





new Bulletin. 





Free on 












request. 
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HE WAS A FIGHTING MAN — the fearless 
messenger who brought words of cheer 
and guidance to our fighting men on a 
dozen fronts, the untiring listener who 
spotted hundreds of high-flying enemy 
planes, dozens of prowling enemy subs... 
she was a war worker—the very spirit of 
tireless vision-at-work, bringing daylight 
to dark tank arsenals, to vast airplane fac- 
tories, lightening the burdens and cheering 
the hearts of countless war workers... 


IN 194-X, they’ll set up their own home 
—and what a home it will be! Short- 
wave heating and cooking, automatic air 
conditioning and day-lighting, two-way 
radio communication in every room... 
They'll control all of these devices and 
many more like them, to the greater com- 


fort and convenience of their American 
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home—and their children will be many 
and talented. 


IS YOURS ONE OF THE CONCERNS in the 


electrical field which is already planning for 
the wedding bells of 194-X, when electron 
tubes come back from the fighting fronts, 
back from the war plants, to go to work in 
America’s after-Victory homes? If you are, 
you'll find that Roebling has been planning 
along those very lines, too. Planning not 
only with ideas for products-to-come, but 


with products which have already been 
developed to help win this war. Products 
which will help equally to win your change- 
over to peacetime needs. Better, stronger 
wires and cables. New materials for insu- 
lation. New methods of construction. For 
your needs of now and 194-X, count on 
Roebling. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON, NEW JERSEY 


Branches and Warehouses in Principal Cities 


ROEBLING 


ELECTRICAL WIRES AND CABLES 
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ies TOP-SPEED operation hour after 
hour in a printing press—no leeway 
for breakdowns that might delay the 
newspaper on its way to the waiting 
delivery trucks. So printing press makers 
picked the Torrington Needle Bearing 
for its ability to operate successfully in 
high-speed service, with little need of 
attention. 
There’s no question of high speeds in 
the steering column of a jeep, of course 
..just an occasional turn through a 
fraction of a revolution. But that point 
of long life with little attention looked 
just as good to the jeep builders as it 


KEYED TO TODAY'S NEEDS 





did to the press manufacturers. They, 
too, turned to the Needle Bearing, not 
only for its ability to stand up in severe 
service, but for its low friction coeffi- 
cient that gives quick response to the 
steering wheel, its small size that con- 
tributes to compact design, its effective 
system of lubrication, its ready avail- 
ability for all essential applications. 

THERE’S A THOUGHT HERE FOR YOU TO CONSIDER 
when you start the design of your post- 
war products. Whether your problem is 
one of oscillation or of high-speed rota- 
tion, the Torrington Needle Bearing 
will give your customers the advantages 


AND TOMORROW'S TRENDS 


of dependable operation, efficient lubri- 
cation, low starting and running fric- 
tion. And of course, you will benefit by 
the Needle Bearing’s low cost and ease 
of installation. You can get the pre- 
liminary information you will need by 
writing for Catalog No. 117, which lists 
sizes, rates, and typical applications— 
and Torrington engineers will assist you 
in working out specific service problems. 


THE TORRINGTON COMPANY 

Established 1866 © Torrington, Connecticut, U. S. A. 
Makers of Needle and Ball Bearings $ Oly, 

New York Boston Philadelphia Detroit > ¥ 

Cleveland Seattle Chicago San Francisco a 

los Angeles Toronto London, England er 
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1,000,000 INSERTS SAVED! 


PROOF IT PAYS TO CONSIDER PARKER-KALON 
SELF-TAPPING SCREWS FOR EVERY ASSEMBLY 


HI SUUUAIAUTAITIIIIiIl 


Changeover to P-K Type “2” 
Self-tapping Screws Eliminates 
Two Operations — Saves Critical 
Metals. Alert engineers of the 
United Transformer Co., New 
York, found that the P-K Hard- 
ened Self-tapping Screw would 
do the work of the brass machine 
screw, lockwasher, and tapped 
Tete leah art al 
assembly of plastic units. The 
saving, not only of labor but of 
ME Ie do] o) (me telalal-l:(-M) Mla t tee 
resented by this redesign on 
1,000,000 units, was enthusi- 
astically approved by the U. S. 
TT Tle te 


By questioning the efficiency of the fastening method in use, this Call in a P-K Assembly Engineer to check 
war material manufacturer discovered a serious waste of precious 
lubri- man-hours, and corrected it by switching to P-K Self-tapping 
Screws. This job is typical of the large percentage of metal and Call nites ae eee aaa 
plastic assemblies on which P-K Self-tapping Screws can provide ~° Ses ay ew eee 


greater ease, speed, and security. them only when they'll do the job better and 


Look for P-K Savings in Every Type of Assembly Operation. faster. If you prefer, mail in assembly details 
Whatever your product, and whatever material you are working for recommendations. Parker-Kalon Corp., 
with - plastics, die castings, sheet steel, aluminum, brass, or bronse 198-200 Varick Street, New York, N. Y. 
~there’s a saving probable with P-K Self-tapping Screws. 

They eMenidinate costly time-consuming tapping and tap costs 
when replacing machine screws. They are easier to use and cost 
less than nuts, bolts and lockwasher assemblies. When they replace 


ANY riveting and welding, they make equipment available for other 
se needs. When used in plastics, they do away with costly inserts and - 
oly, slow molding. 


* Change to Self-tapping Screws Overnight. There’s no inter- 


A — A 
J ruption in production when you change over to P-K Screws. No Saas aie 


special tools or skilled help are required. 
War production badly needs all the work-hours P-K Screws can 


save... question every fastening job in your plant. ahmed TF Aah 
S > — 


over fastening jobs with you. He can help 
you search out all opportunities to apply P-K 
fric- 
fit by 
ease 
3 pre- 
ed by 
h lists 
ons- 
st you 
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SELF-TAPPING SCREWS FOR EVERY METAL AND PLASTIC ASSEMBLY 
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Greatly Improved 
Since We Are 
Making Our Own 





—Manufactured in our own 


e I fact hich is devoted 
that do not fracture or splinter enabeiai he on senile din 


of high quality wood wedges. 


Direct 





: , : —Onl li 
Only carefully selected, straight grain, hard maple is used to make saa ke packed tice 


IMC wood wedges. Wedges of all sizes and shapes work easily as they maple stock is used in IMC 
are sturdy, made to close tolerance, will not sliver, splinter, or frac- wood wedges. 


~ 


ture. All of these quality advantages are worth having. 


— © 





To further facilitate speedy assembly on your production line, all . grin ers ce 7 
IMC wedges are tumbled in paraffin which removes fine slivers from ee 6 
; ing tn great resistance to } 
the surface and provides a wax-coated surface. breakage in work. ' 
The complete range of standard sizes and shapes are illustrated be- 1 
° Tt 
low. All are available with promptness. Standard length is 30”; also cut —Furnished > Sarees 
to specified lengths for production work. If you require special shapes, dimensions to fit every size 
4 ; : ‘ ; ; ; of standard slot. 
send blue prints and specifications for quotation. Write for price list. 
—Tumbled in paraffin to re- 
move splinters and provide 
IMC QUALITY ADVANTAGES oo 
— Wax surface finish makes ; 
SPEEL UP YOUR PRODUCTION each wedge slide easily and ; 
quickly into position. r 
j 
oe assortment of 
standard sizes meets 
HARD MAPLE ARMATURE WOOD SLOT WEDGES [=hneenes 


mal requirement. 


—Very low percent- 
age of wastage due 
to the precision meth- 


ods of manufacture. 





—Lower in price than 
hard fibre and much 
more readily available. 


Publi 
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On the Cover: Constant temper- 
ature, oil viscosimeter bath of ’ 

E. H. Sargent & Co. Accurate HOW NEMA’S BOARD OF GOVERNORS CONSIDERS 

and uniform regulation up to INDUSTRY PROBLEMS 77 


60 deg. C. within +0.01 deg C. 
Motor-operated impeller, electric 
heat, mercury bulb thermo regu- 


a ao AUTOMATIC PROCESS CONTROLS 
FOR SELF-SUPERVISING PRODUCTS. 










WHAT TO LOOK FOR 
ee ee A TWO-WEEK’S DIARY OF NEMA SERVICES 
What To Do And What To 


Avoid In Specifying Motors TO THE GOVERNMENT ene 84 


And Controls For Heavy Duty 
Machines. Somany restrictions 
are outstanding against estab- 


lished motor and control specifi- SOME THINGS TO HAVE IN MIND 


cation habits that a summarized 
review of do’s and don’ts be- IN SPECIFYING SPRINGS wii 87 


comes timely. 



















Insulating Tapes Of New Ma- 
terials. Srerciaen, and technical WHAT’S NEW 9] 
advances in materials too, have 
brought rapid changes to the 
field of insulating media. Up-to- 


date in tapes of various kinds. WASHINGTON SAYS Fe 96 


Pressure-Sensitive Switches. 
Various types of control units 


available in standard and small- 9 9 
travel forms through which in- HOW MANY? HOW MUCH? 
itiating impulses may best reach COUNTER CHECKED PRODUCT PERFORMANCE. 98 


the electrical circuit. 
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A DIE CAST HEART FOR 
MECHANICAL LUNGS 


—————r Gees 


Tue New Jersey Zinc ComPAny to ref 
- castings. Title Reg. U. S. Pat. ¢ 












































A resuscitator and its die cast heart assembly 
ls of resuscitation units produced 
d with an assem- 
the 


Each of the many mode 
by a prominent manufacturer is equippe 
bly of four zinc alloy die castings which constitute 
“heart” of the breathing mechanism. 

These castings, illustrated above, have a number of ad 
produced by other Their 


“tight” assembly, they are 


vantages over parts means. 


dimensional accuracy assures a 
complex in design to minimize machining and assembling 
costs, and they are tough enough to take abnormal abuse 

The latter point is important when one considers that 
these mechanical lungs are now seeing service with our 
armed forces in the feld. as well as in civilian hospitals 
The particular unit shown above can be converted — by a 
simple adjustment into a resuscitator, an aspirator 


(drawing off throat secretions) or an inhalator. 


QUESTIONS & ANSWERS 
ON DIE CASTINGS 


What is a die casting? What is the rate of pr duction 1 


THE NEW JERSEY ZINC COMPANY 


HORSE HEAD SPECIAL ( 
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die casting? What shapes are pr ssible in die casting? Is the 
to mass production? 


ELECTRICAI 





die casting process applicable only 

If you want the answers to these questions, or if you 
have other questions on the subject of die castings, write 
for a copy of the booklet “Zinc Alloy Die Casting,” just 


off the press. 


ALL-DIE CAST 
BAND SAW GUIDE 


The versatility of zinc alloy die castings is clearly illus 
saw guide assembly shown below 


trated in the band 
Everything is die cast except the guide wheel and a few 


screws. The manufacturer says: 

“The design is such that had this been made in the usual 
way from rough castings and machined, the cost would 
have been prohibitive and the assembly would have been 
heavy and cumbersome. By die casting these parts the 
guide is very compact and very strong, but accurate for 
the work it has to do.” 

This cuide can be assembled 
use on any band saw above 
operate on saws with a blade speed up to two or 
miles per minute. A wide variety of war work is no 
being turned out with the use of this guide in shipyards, 
aircraft plants and other war industries. 
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Coordinated Efforts 


Of Men And Machines 





NEMA IN CHICAGO THIS SPRING 






Wartimes continue to lay low some cherished traditions from the 
days of peace and to establish new cooperative rallying points for co- 
ordinated effort. The National Electrical Manufacturers Association 
this year foregoes its Spring Conference at Virginia Hot Springs for 
a meeting in Chicago which thus minimizes the use of transportation 
facilities by those attending—even to the point of precluding the 
need for week-end travel. All work—little play—remains the spirit of 
the day. Right along with the dropping of that May Spring con- 
ference goes the long-established May Nema Number of ELECTRICAL 
MANUFACTURING; but for a primarily different reason. We are 
conserving the use of paper, under WPB regulations, and can best 
maintain our continuity of reader-service throughout the year by 
eliminating feature issues for the duration. It is a pleasure to have 
the continued opportunity, however, to bring you in this issue the 
personal messages of President McGraw and Managing Director 
Donald and thus present their viewpoints, as well as indications of 
what Nema is doing, directly before the Chicago meeting which, 
should you have overlooked it, is April 20-23. 


PROCESS CONTROLS FOR BETTER WAYS 





There are two feature articles in this issue which re-emphasize one of 
the most significant engineering trends in wartime engineering-design 
practices and one with clear-cut implications for projection into the 
days of peace. Automatic process controls and auxiliaries integrated 
within production machines mean higher levels of performance, 
greater uniformity of output and literal minimum of operator- 
induced errors. Counting devices of various kinds offer a definite 
check upon both output and product operations. From the counter 
that shows how many rounds of ammunition remain for action 
within the armament of the combat plane and the coordinated 
processing machine that yields uniform output to the perfectly 
packaged soldier kit of vitamins and first-aid indispensables which 
comes off the wrapping, sealing and packaging machine, the story 
is the same—automatic, self-supervising operation. 


—_— ———————_— 
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ECTIFIER tubes, together with their associated 
transformers and other circuit components, 


atftord one of the most convenient and effective 
means of controlling energy over a wide range of ire- 
quencies, currents and power. Among the advantages 


of rectifier tubes and electronic rectifiers in general are 
the elimination of moving mechanical parts, often quite 
sensitive and requiring accurate adjustment, and the 
absence of wear and inertia. As one manufacturer 
expresses it, “Needs no more attention than an incan 
descent lamp.” One would not expect to operate the 
latter on wrong voltage or otherwise abuse it. 
\Ithough electronic rectifiers are extensively used for 


converting ac. line currents into de., as for battery 
cha reing and other electrochemical processes, they are 
increasingly being used within ac.-operated machines 


and devices wherein de. also is required, as for driving 


and controlling variable-speed motors up to 5 hp. and 
beyond, energizing magnetic chucks, magnetic pulleys, 
magnetic brakes, magnetic separators, solenoids, and 
lifting magnets, and supplying power to carbon are 
lamps for laboratory work as well as to low-intensity 
are lamps. 

The modern trend is to eliminate de. wiring entirely 


motion picture 


from buildings so that either within-the-product supplies 
of de. or converting equipment at each machine or loca 
tion is needed if de. energy is required. Where large 
amounts of de. power are called for, 3-phase rectifiers 
are recommended from which from 5 to 15 kw. may be 
obtained for heavy duty work of all kinds. Such rec- 
tifiers are primarily used to supply power to large de. 


motors on grinders, direct geared lathes, and other ma- 


chine tools where variable — is required, and also 
to de. motors where high starting torque is required, 
as in elevator and crane motors, with efficiencies as high 


as 87 per cent. 
TWO CLASSES OF RECTIFIER TUBES 


. TIFI ER tubes are, in general, of either the 
-vacuum or the gas (or vapor) filled type. 

The high-vacuum tube is inherently a high-voltage tube, 
whereas iis. one generally may be considered as 





For powering motors up to ratings of 
5 hp., and even more; for energizing 
clutches, chucks, separators and 
brakes; for projection arc lamps; for 
electro-chemical and battery charging 
functions; for radio and various in- 
dustrial products—in all these places 
you will find electronic rectifiers serv- 
ing spectacularly well. Here is a 
guide to their successful specification 
and to the basic types available. 






Electronic Rectifiers Supply DC. 
For Many 





current tubes. The suffix “tron” in the names of some 


electronic tubes is a Greek designation for “instru- 
ment,” which infers that the millions of electronic tubes 
(and tanks) now in use are instruments. 

In all rectifier tubes, the current is initially due to 
electrons emanating from the cathode. Thermionic 
(hot) cathodes are generally used in all rectifier tubes 
except cold-cathode grid-glow tubes. In the pool type 
tubes (or tanks), wherein the cathode is a mercury pool, 
the hot cathode spot is active only when conducting. 

Means for controlling the unidirectional current flow 
in rectifier tubes other than diodes may be electro- 
static, electromagnetic, or of the ingition-electrode types, 
the latter being used in the pool-type rectifier tube. 

In the following brief classification, all of the tube 
names, except kenotron, pliotron, and phanotron, are in 
accordance with Nema standards. 

High-vacuum rectifier tubes with thermionic cathodes 
and no control means other than the anode potential 
and the cathode temperature are kenotrons; with elec- 
trostatic control means they are pliotrons, and with 
electromagnetic control means they are magnetrons. 

Gas filled rectifier tubes with thermionic cathodes 
and no control means are termed phanotrons; with 
electrostatic control means they are thyratrons. Mer- 
cury vapor tubes with electrostatic control and pool 
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ithodes are grid-pool tubes (or tanks). Tubes of function of the ac. voltage applied to the tube, a de. 
the pool type with ignition control electrodes are igni- current meter may be calibrated in terms of the ac. 
trons. Electromagnetic control in gas (or vapor) filled input voltage. 

tubes is not yet used. High-vacuum tubes are used in very high potential 


High-vacuum rectifier tubes are rated from a few work, as in electrostatic precipitation processes, cable 
watts to 1OO kw. or more. In a high-vacuum diode testing sets, and for oscilloscope, x-ray and similar tubes. 


a sufficient difference of potential between the 
































KL TRONIC sources of de. 


for motor operation offer an 
important within the product 
specification point {—On a 
thread milling machine. B—On 
a machine for milling airplane 
spars; the panel at the lower 
right supplies dc. for the feed 
motor; the ac. magnetic control 
unit to the left controls all other 








A machine operations C) Basic 
circuit for the machines here 
illustrated and (D> the four-tube 

rectifier panel 

me 
tru- 
ibes 
e to anode and the cathode to draw all of the electrons to the 
onic anode, the anode current will vary with the cathode 
bes temperature. No electrons will pass from a cold cathode 
type to the anode* All available electrons will pass with 
00) a hot cathode under the above conditions. Thus the 
y, current may be controlled by the cathode temperature 
flow in such a case. Vacuum triodes are sometimes used 
ctro with the grid connected to the anode. 
jen High-vacuum tubes permit a smooth control of cur- 
: rent from zero to maximum value. A _ high-vacuum 
tube triode acts as a rheostat, its resistance value being deter- 
re in mined by the amount of bias voltage imposed upon its 

grid. Full-wave rectifiers comprise two tubes, or single 
odes tubes with two sets of elements, the tubes or elements 
ntial conducting alternately. The average current is about 
elec double that due to a half-wave rectifier. <A filter is 
with used to smooth out the current impulses when con- 
rons thiuous current is desired through the load. Filters 
10des are widely used where currents of 1 amp. at 1000 volt 
with less are utilized. Since the de. anode current is a 
Mer- 
p | See also “What Electronic Ways Can Do for Your Prod- 
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AN economical form of rectifier voltage doubler: From 
115 volt ac. there is derived about 260 volt dc. Note 
the capacitors in series across the dc. outpu 


other applications where a rectifier with very definite 
clean-cut characteristics is required. Although the 
working parts of high-voltage high-vacuum tubes are 
relatively small because of the relatively small cur- 
rents, the glass tube is relatively large to prevent the 
formation of arcs between the terminals in the air 
surrounding the tube. 

Gas (or vapor) rectifier tubes, which perform func 
tions not possible with vacuum tubes, are employed 
where heavy currents are to be carried and where 
efficiency is of importance. They either do or do not 
conduct but, once started, conduction can be stopped 


tive magnitudes, adjustment of the average current t 
any value from 0 to the maximum corresponding con 
duction for a full 180 deg. may be effected. This 
the principle of phase control. 

Hot-cathode gas-filled tubes operate with a gas pres 
sure of from 0.1 mm. to several centimeters, but wit! 
the higher pressures they break down at a fairly loy 
potential, when current flows in both directions. Max 
imum life expectancy may be insured by holding th: 
cathode potential within + 5 per cent. of rating. 

These gas-filled rectifier tubes require a warm-up 
time varying from 10 sec. to 5 min. for strong current 
A thermal time delay relay often is used for protecting 
the cathodes when starting the equipment in which 
they are used. The prevention of sagging of cathode 
filaments through proper construction — eliminates 
changes in the characteristics of a tube during its oper- 
ating life, thus permitting replacement without unequal 
load division with other tubes. 


MERCURY-ARC RECTIFIER TUBES AND TANKS 


N MERCURY-VAPOR rectifier tubes the pressure 

is dependent upon temperature and will vary ove 
a considerable range under normal operating conditions, 
but may be controlled by proper control of the temper- 
ature, as by water-cooling. The breakdown potential 
varies from about 20,000 volt at 0.01 mm. pressure to 
around 500 volt at 0.5 mm. pressure. Cathode spots in 
mercury pools usually require a current of about 5 amp. 
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only by removing the anode voltage or making it nega- 
tive. The voltage drop (15-25 volt) is independent of 
the current and is fairly constant. (ne very successful 
argon-filled tube (thyratron) has a tungsten cathode. 
The anode is commonly made of graphite. 

With a suitable direct voltage on the grid and an 
alternating potential on the anode, conduction will 
occur over the entire half cycle when the anode is posi- 
tive, otherwise no conduction will occur. 

By applying alternating voltages to both the anode 
and the grid and adjusting the power factor, that is, the 
(cosine of) phase angle between them, and their rela- 


76 





yee specification points for electronic rectifiers 

include: Three-phase rectifier (A) for an automatic 

thread grinder drive; Single-phase supply (B) to a mag- 

netic chuck within a surface grinder; and, wide range 

speed control from zero to basic speed. This adjustable 
speed unit comes in 1 to 200 hp. ratings 


for their maintenance. The voltage drop across the 
spot is about 10 volt. The cathode spot has no effect 
on the mercury except to evaporate the condensate. 
When the temperature of a tube becomes excessive 
the vapor pressure is too greatly increased and a 
‘Continued on p. 138° 
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How Nemas Board of Governors 
Considers Industry Problems 





HAT position shall the National Electrical 

Manufacturers Association take toward the 

many and fundamental problems of its industry 
which arise, some clearly defined, others obscure in 
their immediate or future implications ? 

How shall the Nema course be set to render to the 
Government, the public and electrical manufacturers, 
the fullest measure of service in wartime? 

What steps shall be taken to estimate the probable 
trend of post-war conditions ? 

These and many other questions all receive the care- 





Problems of industry-wide significance 
logically receive the careful consideration 
of Nema’s most important committee—the 
Board of Governors. Its deliberations and 
decisions reflect not only the activities of 
many committees and _ sections within 
Nema, but also guide and define the nature 
of work which, in future months, will be 
conducted through the proper channels. 
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ful consideration of Nema’s most important committee 

the Board of Governors. This is a group of thirty- 
six industry executives who, individually, serve for 
three year periods under the chairmanship of the Asso- 
ciation’s president. Its membership is carefully bal- 
anced with respect both to the various product groups 
within the industry and the broader viewpoints of engi- 
neering, management, sales, public relations. 

In previous years, and again at this time, the privi- 
lege of reviewing the activities of the National Electrical 
Manufacturers Association has been accorded the presi- 
dent. Through these pages several annual reviews of 
Nema and the industry have presented the picture in 
full perspective. Today, with the work of Nema 
greatly changed both in pace and scope, it would seem 
desirable to outline the picture in a ditterent perspec- 
tive—from the point of view of the Board of Governors. 

The Board usually meets once each month, some- 
times more frequently. A highlight report of its de- 
liberations would therefore develop a series of ‘‘close- 
ups,” thus presenting the Association’s story in a new, 
and somewhat different, perspective. 

It should be stressed at the outset that this kind of 
report would inevitably have to be highly selective and 
somewhat tabloid in treatment, if for no other reason 
than because of the great number and variety of ques- 
tions that come to the attention of the Board. 

In viewing the work of the Association in its en- 
tirety, it may be said that the questions considered by 
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the Board of Governors are apt to be of a rather special 
nature. They seldom originate in the course of day- 
to-day work despite the considerable number and extent 
of Nema activities. “Over the years, the work of Nema 
Sections, committees and the headquarters staff has 
been organized to proceed with only occasional guid- 
ance from the Board. 

In the development of a trade association’s services 
to Government, to the public and its own industry, the 
fundamental directives of the Board of Governors es- 
tablish clear-cut patterns of procedure. That these 
patterns have been ably defined in Nema is evidenced 
by the large volume of individual and inter-related ac- 
tivities which proceed, uninterruptedly, and without 
need for further direction. This is not to say that the 
work has become stereotyped or that it is basically 
routine in nature. It does, however, explain the kind 
of problems that are today brought before the Board 
and the constructive benefits resulting from earlier 
decisions. 

The preparation of an agenda for a meeting of the 
Board of Governors is a sort of “open house” arrange- 
ment. Any member of Nema who has a problem has 
the privilege of bringing it to the attention of the staff 
or Board if it seems to him to be of more general in- 
terest than one which should be referred to a particu- 
lar Section. There is a constant flow of such problems. 
Other items on the agenda might derive from Section 


BY MAX McGRAW 


PRESIDENT 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 
AND PRESIDENT, McGRAW ELECTRIC CO. 

































































































































































































































































































































or committee meetings or perhaps from problems that 
have come to the attention, in one way or another, of 
the Nema staff. In addition, quite naturally, members 
of the Board often present problems with which they 
think the industry, or a large part of the industry, is 
vitally concerned. 

Most subjects currently coming to the Board's at 
tention relate to the industry's and to Nema’s war 
effort. Since the country has now been in the war for 
some time, it quite naturally follows that a basic pro 
cedure and plan has been established which has made 
possible an assignment of problems to the Nema War 
Projects Committee, or to one of several other com 
nuttees for handling. Despite the fact that this makes 
it possible, in most instances, to dispose of such ques 
tions, it is nevertheless true that a number of basic 
overall problems, often with recommendations from a 
committee, must for one reason or another be referred 
to the Board of Governors. 

Selected for discussion are a few subjects that have 
been considered by the Board during recent months 


[he variety merely serves to indicate the wide scope of 


problems dealt with by the top committee of our trade 

association in its attempt to render an effective indus 

trv-wide service in the national interest. 
Specifications for Electrical Goods. Requests 


for recommendations from Government agencies for 


OPTICAL INSPECTION OF LARGE PARTS 





Projecting large images 10X, 25X, 31%4X, 50X, 


clearly, and having sharp 62%X and 100X. Special 


wutline definition and = uni- lens units having higher mag- 
form light coverage over its nifications can also be ob- 
entire screen area, the new tained. The light source is 
P-3 Universal Comparator of of the microphotographic 
Portman Machine Tool type. Vertical and horizon- 
Company reflects an inter- tal measuring ranges are 
sting advance in precision each 8 in. while the work 
profile examinations of ma- screen diameter is 18 in. 
chined parts. Readings to Special work-holding facil- 
0.0001 in. are obtainable over ities are provided together 
the entire range of operation. with unusual rigidity of con- 
Lens units are available to struction. The comparator 
provide magnifications fot unit weighs 1500 Ib. 


modifications of specifications for electrical goods an 


also for recommendations on simplification of product 
lines have been considered by the Board, which ha 
urged Nema Sections to make such recommendation 
Many such recommendations have already been mad 
and have been adopted by Government agencies in t] 
interest of conservation of critical materials, conserva 
tion of man-power, and increased production of variou 
war items. 

Surplus Machine Tools and Surplus Raw Mate 
rials. Whether Nema should act as a clearing hous 
within the industry for information regarding surplus 
machine tools or raw materials has been frequently 
discussed. Recently, the Association received cleat 
ance from \WPB for establishing such a service, and 
two Nema Sections have done so. 

Foreign Trade During and After the War. 
Board discussions of these problems have been referred 
to the Nema Exports Committee for report. Subs 
quently the committee was authorized to act as spokes 
inan for the Association for any overall planning pro 
gram which may be considered by the National Trad 
Foreign Council, with the understanding, however, 
that this will not prevent the Nema Committee from 
acting independently in cooperation with U. S. Govern 
ment authorities or any other interested groups. In 
addition, Nema is prepared to cooperate with other 
organizations, such as the National Association of 
Manufacturers and the Chamber of Commerce of the 
United States in whatever exploratory work may be 
done in this field in the future. Most notable of the 
Nema activities in this field is the prompt distribution 
to Nema members of accurate information regarding 
export controls and procedures, especially those con 
trolled by the Board of Economic \Warfare. 

War Bonds and Stamps. The importance of co 

operation with the Government in the promotion of the 
sale of war bonds and stamps has been recognized by 
the Board on several occasions. The Board is eager 
for the electrical manufacturing industry to make as 
fine a showing as other groups. Most recent records 
indicate that the industry is subscribing approximately 
7.8 per cent of the payrolls and that some of the com- 
panies have a performance of 100 per cent employee 
participation contributing in excess of 10 per cent of 
pay-rolls. It is pleasing to know that the Nema office 
holds the Treasury Department Certificate of Merit 
in this field. 
The Board of Governors endorses the Treasury De 
partment’s objective of continuing to keep the purchase 
of these bonds on a voluntary basis. It recognizes that, 
if a substantial percentage of pay-rolls is invested in 
this manner, it will be one of the greatest influences 
operating against serious inflation. 

Manning Table Plan. On request of the Man 
power Commission, and after careful consideration by) 
beth the Nema Industrial Committee and the Board, 
Nema is in course of preparing an electrical manufac 
turing industry list of job descriptions and training 
times in cooperation with the War Manpower Com- 


mission for approval by the Commission and for use 01 


all electrical manufacturers. 
\n Industrial Relations Committee bulletin entitled 


“Electrical Manufacturers’ Interest in the Operation ol 
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MANUFACTURING has had the spring conference of Nema at from President Max McGraw 
privileged opportunity of empha- Hot Springs, Va. telling of Nema plans, opportuni 
sizing in its annual May Nema War has altered things a bit ties and policies. Elsewhere in 
Numbers those facts of current here, too. The Hot Springs con this issue there appears a review 
importance in the relationships ference has been omitted: and by Managing Director Donald 
of the National Electrical Manu- replaced by a meeting in Chicago, (page 84) of activities at head 
facturers Association, its mem- \pril 20-23. In deference to the quarters during a representative 
bers, its industry and of makers exigencies of war and to WPB and fateful two weeks of recent 
of complete electrically energized restrictions on publishers, we history. 

products, in general. These is- forego our Nema feature issue. The Editor 


Selective Service” has been rated by some officials of 
the Selective Service system as the best published docu 
ment on manufacturers’ interest and responsibility in 
connection with Selective Service. There have been 
many requests for copies from other trade associations 
and substantial use of the document by district Selective 
Service officials to whom copies were supplied. 
Government Questionnaires. All are agreed that 
the subject of government questionnaires occupies an 
important position these days in the affairs of business. 
The subject has been discussed frequently by the Nema 
Board and authority given to several Nema committees 
for active cooperation, not only with government agen- 
cies but with other trade and industry associations. On 
request of WPB, a quite detailed and elaborate set of 
recommendations was made to WPB last autumn. In 
addition, the managing director has been authorized to 
serve as a member of the Advisory Committee on Gov- 
ernment Questionnaires to the Bureau of the Budget, 
on which is represented American Retail Federation, 
\merican Trade Association executives, Chamber of 
Commerce of the United States, Controllers Institute of 
\merica, and National Association of Manufacturers. 
The managing director is serving as a member of the 
committee representing American Trade Association 
executives, and has been elected chairman. 
Statistical Information. The War Department 
has placed some definite restrictions on the collection 
and dissemination of statistical information. Nema’s 
policies, procedures and practices have been approved 
by the War Department with minor restrictions, and 
the Association has been authorized by the War Depart- 
ment to continue its statistical work in general accord- 
ance with its regular procedure. In fact, the War De- 
partment’s letter of approval highly commended Nema’s 
statistical procedures and activities in the following 
terms : 
“The War Department has no intention of inter- 
rupting any of the essential services of associations 
like your own to American industry. As an insti- 
tution of the highest standing whose services are of 
great value to many government agencies the Na- 
tional Electrical Manufacturers Association merits 
the fullest confidence both of Government and in- 
dustry.” 
Appointments to Government Bodies. Fre- 
quently Nema, through its president and other officers, 
and the managing director, has been consulted regard- 
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ing appointments to government positions and re- 
quested to make nominations, quite a number of which 
have been discussed at Board meetings. Appointments 
have frequently been made from among the nominees 
made as a result of such consultation. 

Cooperation with Other Organizations. At sev- 
eral recent meetings the Board has discussed how most 
effectively to cooperate with other organizations, such 
as the Chamber of Commerce of the United States and 
the National Association of Manufacturers, and other 
trade associations. At first slowly, but now to an in- 
creasing extent, the Board is calling to their attention 
industry problems which more or less similarly affect 
other industries, and providing them with the points of 
view of electrical manufacturers which may be brought 
to bear on the deliberations of such other organizations. 
This has been done with rather satisfactory results. 

Post-War Planning. Interest in post-war plan- 
ning has risen and fallen with prevailing views regard- 
ing the length of the war. The interest in the subject 
has distinctly risen recently and the necessity for any 
apology for discussion of the subject or activity in the 
field no longer seems to be necessary. Nema estab- 
lished a Post-War Planning Committee over a year 
ago. Its discussions on several occasions have been 
intensely interesting. In addition, the post-war plan- 
ning aspects of many topics are constantly being em- 
phasized. 

The Post-War Planning Committee is maintaining 
contact with other industries, agencies and organiza- 
tions, such as the Committee on Economic Develop- 
ment, which are looked upon as being in a key position 
to aid in planning to meet post-war conditions. 

Three sub-committees of the Post-War Planning 
Committee are a Liaison Committee, a Labor Relations 
Committee, and a Public Information Committee. 

Public Information. Most active of the several sub- 
committees whose work calls for Board discussion, is 
the Public Information Sub-committee, the function of 
which is to prepare a plan for the collection and dis- 
semination of information regarding the electrical man- 
ufacturing industry. This could include information 
regarding the outstanding contribution which the in- 
dustry has made, both directly and indirectly, to every 
phase of the war effort, also the contribution of the 
industry to American life and business, and the great 
possibilities that lie before it for helping build a better 
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UTOMATIC control devices may be considered 


to consist, in general, of three essential parts 

(1) a measuring element, responsive to the mag- 
nitude of the variable to be regulated, (2) a valve, 
rheostat, contactor, or other portal providing an ad- 
justable passage for the flow of a condition-affecting 
agent, and (3) a device, generally including a relay or 
servomotor, for making the valve (or equivalent) carry 
out the command of the measuring element. 

The regulation of temperatures represents a greater 
part of the field of automatic control than do all other 
classes of magnitudes taken together. The most com- 
mon method of temperature measurement is found in 
the ordinary liquid-in-glass thermometer which is 
widely applied in control practice by the use of metal 
taps sealed into the thermometer stem and contacted 
by the mercury column. Thus relays are operated for 
the performance of the control function. Such regula- 
tors, while capable of considerable precision, are re- 
stricted to fixed settings, and separate control units 
must be selected for each temperature value involved. 
Expansion of volatile fluids in systems with yielding 
bellows or Bourdon spring elements gives a common 
and widely adaptable method of relating a regulatory 
effect to a variable temperature. 

Highest precision in the practical measurement of 
temperature for control purposes is found in the use 
of electrical principles, the two best known systems 
being that utilizing the thermoelectric circuit and that 
depending on variation in the resistance of a metallic 
element wth changes in temperature. Either of these 
methods can be incorporated in a circuit using a direct- 
deflecting instrument or a balancing network, where 
circuit adjustments are forcibly made in response to 
the deviation of galvanometer from a_ null position. 
Where the direct deflection measurement is used, the 
moving mmber of the millivoltmeter seldom has suffi- 


cient power to provide a direct control of a regulating 


Automatic Process Controls 





Because accurate handling of temper- 
atures, mixing operations, chemical 
conditions, viscosities, vapor pressures 
and the many other within-the-product 
variables that arise in processing 
equipment are the literal key to the 
success of such products a great many 
specialized controls have been devel- 
oped; a large number of them related 
closely to the time factor, which is al- 
ways so important in such work. Here 
is a review of available basic types and 
to-be-anticipated performance levels. 
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element, and some form of relay is needed. Where a 
balancing system is utilized, the automatically con- 
trolled balancing motor will generally be capable of 
actuating control instrumentalities in addition to re- 
storing the balance of the network. 

Hydrogen Ion Concentration. Where chemical ac- 
tivity of a process solution may have a marked effect 
on the over-all results, close control of pH (or hydro- 
gen ion concentration) is extremely important from a 
standpoint of reducing spoilage, improving product 
quality and uniformity, and facilitating production, 
since pH indicates readiness of a solution to enter into 
desired or undesired reactions. 

Values of pH are determined by measurements of 
the potential developed between a pair of special elec- 
trodes immersed in the solution. Once the value is ex- 
pressed in a form measurable by means of an electrical 
instrument the function of control becomes practically 
identical with the regulation of electrically determined 
temperature values. In Fig. 1 is shown a pH recorder 
(adaptable to purposes of control) comprising spe- 


Fig. 1 


YDROGEN ion (pH) 

indicator and recorder 
includes three units: the elec- 
trode cell, through which 
passes the liquid to be tested; 
the measuring network, 
determines the emf. devel- 
oped in the cell, and indi- 
cates it on a dial calibrated 
in pH units; and a recording 
instrument in the form of a 
self-balancing potentiometer 
can be equipped with a con- 
trol couple for automatic 
regulation of pH value. 
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measured by a selt-balancing, circular-chart, recording 
potentiometer. 

Control Based on Power Input. Many processes 
involve power inputs materially affected by the con- 
sistency of the product, thus indicating that more or 
less of a certain ingredient is needed or that a certain 
critical stage in the process has been reached. Con- 
sistency 1s generally reflected in power input to.the 
driving motor and a measurement of the current or 
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( ersarn of the agitator contents affects loading 

of the motor and the consequent variation in current 
actuates a controlling instrument in the circuit of an 
electrically operated valve which regulates a modifying 
ingredient. 


power may be used to actuate a control instrument. 
Where the apparatus is driven by a de. motor it is a 
simple matter to specify a pyrometer-controller of the 
conventional type with the millivoltmeter movement 
energized from a suitable shunt in the supply line. 
Where an ac. motor is employed, use may be made of 
a rectifier unit in the secondary of a current trans- 
lormer, or of a converter to produce a de. electromo- 
tive force proportional to the power input. The con- 
trol instrument actuated by this potential may be made 
to operate a valve (or other means) for admitting to 
the processed material a modifying agent in quantities 
sufficient to correct the deviation from a desired con- 
dition, or, if desired, to trip a circuit breaker and ter- 
minate or modify the mechancal treatment. <A dia- 
gram of an installation where the current input to an 
motor regulates the consistency of the material in 
|} agitator is shown in Fig. 2. 

Control Couple Activates Portal Element. Be- 
cause the measurement upon which a control function 
based is generally expressed as a deflection of a 
inter or arm in response to variations in the regulated 
ndition, there must be some device intimately asso- 
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ciated with the deflecting part to actuate the controll- 
ing or regulating mechanism. Such a device is known 
as a control couple. It may regulate the passage of a 
fluid or of an electric current, and may take any one 
of a variety of forms. Where the deflecting arm is at- 
tached to a Bourdon spring or to some other form of 
measuring element having considerable power, a simple 
contact or valve mechanism will often effect the desired 
purpose. But where the force of the measuring element 
is weak, as is the case with most direct-deflecting elec- 
trical instruments, a more elaborate system involving 
relay devices or servomotors is required. In Fig. 3 are 
shown several typical forms of electrical control couples. 

In addition to the forms of control couples shown 
in Fig. 3, the “chopper,” or depressor, principle still 
enjoys a wide use. In instruments of this class an 





































Fig. 3 FxLECTRICAL control couples take these among many 

forms. A. Simple electrical contacts. B. Rheostat. 
C. Photo-electric type with light-interrupting vane 
D. Photo-electric type with light reflecting mirror. E 
Capacitor type. F. Inductance type. In use, C, D, E 
and F are limited to actuation of electronic circuits 


oscillating member traveling perpendicularly to the 
plane of deflection of the pointer, periodically engages 
the deflecting part and actuates a train of controlling 
mechanism according to the position of the pointer at 
the time of engagement. In instruments of this class 
the mechanism usually operates a mercury switch of 
the tilting type, which enables a considerable amount 
of power to be handled without the interposition of 
further relay devices. When a null-reading, self-bal- 
ancing bridge or potentiometer is used for measure- 
ment, the balancing mechanism generally has sufficient 
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Fig. 4 IRROR galvanometer in a temperature-sensitive net- 
work directs a beam of light to a photocell through 
an interposed shutter. The photocell acts through an 


l 


electronic relay system to correct the condition re- 
sponsible for the deflection of the galvanometer from its 


edetermined balance point or zero of reference 


nr 
} 


power to actuate mercury switches or more massive 
control elements. 

Photoelectric principles are used in control couples 
either by causing the deflecting part of the measuring 
instrument to interrupt a beam of light, (Fig. 3C) or 
by fitting the measuring instrument with a mirror (Fig. 
3D) and allowing the modified light beam to impinge 
upon one or more photocells in a control circuit. An 
instrument operating upon the latter principle is shown 
in Fig. 4. 

Principles of electronic circuits are eminently ap- 
plicable to purposes of control. Where an oscillating 


BASIC PRINCIPLE OF PNEUMATIC CONTROL 





Fig. 5 ear control baffle, more or less obstructing 
an escape orifice, constitutes control couple. Baffle 

is moved by a Bourdon spring, sensitive to the measured 

value. Position of the baffle with respect to the orifice 

atfects back-pressure of escaping air, and this in turn acts 

through a bellows to vary the setting of a pilot valve 
admitting air to a diaphragm-operated valve in the main 


supply line 


system is used, the moving element of the measuring 
instrument is caused to vary the capacitance or react- 
lig. 3E and F) of a portion of the circuit, and 
thereby modify the magnitude of current flow in another 


ance {| 


part. Rapid advances taking place in this branch of 
control make it appear that in the future the regulatory 
field may be dominated by instruments of the electronic 
class. 


luid-pressure actuated controls play an important 






part in the science of automatic regulation. Fig. 5 
shows the diagram of an elementary form of pneu- 
matic control, and a group of typical pneumatic con- 
trol couples are illustrated in Fig. 6. 

Portal Element Takes the Action. both pneu 
matic and electric controls are inseparably wedded in 
the field of regulation. Each form of power has its 
place and as the science of control advances these places 
become more definitely established. One specification 
point may demand that the basic control couple be elec- 
tric, and that the ultimate regulation be affected by a 
fluid-motor operated valve. In another, it may be re- 
quired that a pneumatic control couple be directly asso- 
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TYPES OF NOZZLES FOR PRIMARY CONTROL ELEMENTS 





Fig. 6 Pour types of pneumatic control couples, the sensitive 
element attached to the measuring unit in each case 
being indicated by *‘S’’: A. Vane more or less obstructs 
the escape of air from a jet across which it is transversely 
moved. B. Similar vane is interposed in the flow of a 
stream of air out of one tapered nozzle into another. 
Vane placed between opposed jets out of both of which 
air is escaping produces so-called ‘‘free-vane’’ control 
couple, which has a minimum of reaction on the measur- 
ing element. C. Arrangement of nozzles similar to that 
at (B); but one of the two nozzles is moved by the sensi- 
tive element. D. Air escapes from an orifice directed 
against an eccentric cam surface. As this surface rotates 
with the sensitive member, the escape of air is mere or 
less obstructed. 


ciated with the measuring element and that it eventu- 
ally bring about the positioning of an electric valve. 
When auxiliary devices in the form of “resets” and 
“follow-ups” or any of the host of combinations of 
these are used in the system the interaction of electric 
and pneumatic functions may be intricate. In order 
to effect this coordination between different kinds of 
motive power it becomes important to have available 
both electrically operated valves to be included in the 
pneumatic system, and pneumatically actuated pressure 
switches to be included in the electrical circuits. These 
devices, in addition, of course, to the many forms of 
electric relays and air-operated valves, are standard 
elements in control systems, and are produced in a 
great variety of forms. 

Refinements Overcome Time Lag. Most obvious 
of classifications to which all control systems are sub- 
ject is that which distinguishes between “on-and-off” 
and “floating” control. In the former, a condition- 
affecting agent is alternately applied in full and wholly 
withheld, subject to the command of a measuring 1n- 
strument. Degree of regulation is obtained by the rela- 
tive durations of the two conditions. In the latter sys- 
tem, an attempt is made to vary the rate of application 
of an agent to an amount always commensurate with 
the demand. Were all reactions instantaneous it is 
conceivable that either of these forms of control could 
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be utilized with almost ideal results but such a con- 
dition is never realized. The principal factors calling 
for auxiliary refinements in regulating apparatus are 
those associated with time lags due to inertia or to 












retarding influences in the process or the equipment. 
These are always inherent and, while in individual cases 
some of them may be reduced to negligible propor- 
tions, they can never be entirely eliminated. 

Recent developments in the field of applied organic 
chemistry have called for control refinements heretofore 
undreamed of, or at least only laboratory curiosities. 
Requirements of present day control can never be met 
by either of the simple forms of control mentioned 
above. 





Intelligently selected combinations of the two 
basic classes, coupled with suitable devices for intro- 














ducing artificial time elements to compensate for the 
time characteristic of the controlled plant, have gone 
far toward meeting the problems of engineer-designers. 

\ common analogy in considering the characteristics 
of control processes is the task of maintaining an auto- 
mobile at a constant speed over a road having a variety 
of gradients. Another pictures the regulating apparatus 
as endowed with an intelligence to reproduce the actions 























. of an operator watching a measuring instrument, and 
3 by manual actuation of a valve or equivalent portal, 
Ps endeavoring to maintain the controlled quantity at a 
+ predetermined value. While no two operators would 
show exactly the same mental reactions or would ex- 
4 ercise exactly the same type of judgment, it is possible 
le that both might succeed in effecting equal precision of 
control, even though records of movements of the 
7 respective control valves might be quite different. 
” Methods. developed with a view to minimizing the 
ie effects of the time-element inseparable from automatic 
e regulation and compensating for “droop,” or the ten- 
ms dency of the control point to vary with demand, are 
. numerous. The idea of the servomotor has been ex- 
panded and elaborated until it may be said that ap- 
“4 proach to ideal control is limited only by the expense 
‘ais justified in the design. Two basic principles are wide- 
e ly employed as accessories in improving control per- 
tly formance, one of these involving “coupling back,” in 
a which movement of the controlled valve or equivalent 
“ s reflected in a superposed adjustment of the control 
3% oint, and the other a “reset,” or “follé6w-up,” in 
ys hich a compensating effect is either exaggerated or 
in lelayed after the initial control action, and then grad- 
enn tally allowed to attain a state of equilibrium. 
a One form of control which is capable of high pre- 
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cision in mean values attained, especially where the 
controlled plant has appreciable inertia, and which is 
applicable to both basic systems, is the “Gouy” method. 
Here the control effect is caused to be continually 
pulsing with a period much shorter than the normal 
period of response of the controlled apparatus. The 
controlling instrument acts to affect the relative dura- 
tions of the “on” and “off” intervals constituting each 
pulse. 

trollers. 
Regulation by Remote Measurement. It frequently 
happens that a problem in automatic regulation involves 


This principle is found in many electrical con- 


the control of a quantity upon which measurement 
must be performed at a location remote from that at 
which the controlling function is exercised. In the 





Fig. 8 In single-circuit electric time-cycle controller, length of 
cam contour and speed of cam are independently adjustable. 


automatic regulation of gas distribution pressures, for 
example, it is often desirable that the performance of 
a regulator situated on the outskirts of a distribution 
system be made subject to a pressure condition meas- 
ured at a selected point, where it is especially desirable 
that a constant pressure be maintained. In such cases, 
electrical telemetering is generally utilized to relay a 
measure of the regulated condition to a suitable com- 
pensating device in the regulator. Such an installa- 
tion is shown in Fig. 7. Only the elementary features 
of the system, however, are here shown, because the 
actual installation includes certain “fail-safe” features, 
so that no abnormal condition can introduce hazards. 
Even the safety features have been engineered to a re- 
‘Continued on p. 150 
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ACH day there come to the National Electrical 

Manufacturers Association various requests from 

Government agencies and bureaus for informa- 
tion and assistance needed to further the war effort. 
\t the same time a very much larger volume of special 
and routine requests is received from member com- 
panies engaged in war production. The process of 
assisting government departments through the Asso- 
ciation obviates, in many instances, the need of these 
requests being made to individual electrical manufac- 
turers. It tends to simplify and speed up the coopera- 
tive effort whereby Nema, through its liaison position, 
makes available data it has already obtained from the 
industry, or undertakes to obtain as the result of a 
specific request, to the end that the industry it repre 
sents shall contribute its maximum effort to the realiza- 
tion of Victory. 

The following diary treatment covering a brief span 
of two fateful weeks in world history, ‘indicates the 
variety and scope of a few selected requests made by 
our government to Nema. 





eae JANUARY 18 


Specifications Used by War Department. For- 
warded recommendations regarding feeder voltage regu- 
lators, panelboards and distribution boards, laminated 
products, lightning arresters and vulcanized fibre to 
Major J. H. Fitch, chief, Standards and Specifications 
Section, War Department. This is in response to the 
War Department’s request that Nema circularize the 
electrical manufacturing industry with a view to dis- 
covering and eliminating some of the difficulties en- 
countered in working to War Department specifications. 
In this connection, the question of conservation was of 
first importance. 
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Nema promptly called the request to the attention 
both of members and non-members. 

The recommendations of the interested Nema Sec 
tions having been prepared, they were forwarded today, 
together with lists of all known manufacturers in the 
respective categories, and copies of the letter of trans 
mittal were sent to all such manufacturers with the 
suggestion that they provide Major Fitch with any 
supplementary or differing recommendations or sug- 
gestions. On the several lists of manufacturers, an 
asterisk was used to indicate those companies which had 
approved the recommendations offered. 

Varnished Fabric and Insulating Varnish. A 
telephone request was received from the Protective 
Coating Section, \WPB, for information relative to the 
industry’s production of this type of material during a 
six months’ period of 1942, names of companies manu- 
facturing these products and those companies who are 
members of Nema or some other trade association active 
in this field. Provided copies of summarized data al- 
ready collected by Nema and offered, if requested, to 
undertake to collect the additional data needed through 
a special survey. 

Proposed Commercial Standards for Commer- 
cial Refrigeration. A letter from the Commercial 
Standards Division, U. S. Department of Commerce, 
regarding changes to the Commercial Standards for 
Refrigeration Condensing Units, TS-3350, asked for 
further explanation of Nema’s recommendations re 
garding motor loading. Plans were made to hold a 
joint conference with the Standards Refrigeration Com 
pressor Association. 

Magnet Wire Shipments. The Wire and Cable 
Section, Copper Division, WPB, was provided with 
requested information on shipments, in pounds, of 
magnet wire for the months of August, September. 
October and November 1942, and the approximate in- 
dustry coverage. 

Sales of Fluorescent Lamp Reflectors. Provided 
the assistant director, Building Materials Division, 
WPB, with summaries of the sales of fluorescent lamp 
reflectors on a monthly basis. 

Statistical Data on Welding. Advised the chiet 
Are Welding Electrode Section, \WWPB, that the re 
quested data regarding statistical data on are welding 
machines and are welding electrodes would be for 
warded each month. 
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JANUARY 19 


Industry Survey on Fluorescent Fixtures. A 
request was received from the director of WPB’s Build- 
ing Materials Division to bring up to date the figures 
on sales of industrial fluorescent lighting fixtures. In- 
formation on these sales for the January-April 1942, 
period had been collected from the industry. Prepared 
a suitable report form which was sent, with an ex- 
planatory letter of transmittal, to all known manu fac- 
turers of industrial lighting equipment, to obtain the 
requested data on shipments in units by types of re- 
flectors. The completed summary will be made avail- 
able to WPB and will, at the same time, be distributed 
to all participating companies. 

Requests for Nema Publications. The Nema 
Transformer Standards were sent to the Naval Re- 
search Laboratory, Anacostia Station, Washington, 
1). C.; copies of various Nema publications sent to the 
U. S. Department of the Interior, Office of the Secre- 
tary, Washington, D. C.; miscellaneous Nema publica- 
tions sent to the Philadelphia (Pa.) Signal Corps Pro- 
curement District; Motor and Generator Standards 
sent air mail to the Navy Department, Office of Inspec- 
tor of Naval Material, Vernon, Calif. 

Sales of Wire and Cable for 1942. Provided the 
Bureau of Supplies and Accounts, Navy Department, 
Washington, D. C., with Nema’s estimate of total sales 
of all types of wire and cable for the year 1942. The 
estimate, as requested, was detailed as to source, the 
time period actually covered and the types of products 
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Review of Federal Specifications. On one of 
his regular trips to Washington to review Federal 
specifications with L. E. Barbrow, chairman of the 
lectrical Supplies Committee, which is charged with 
the preparation of all Federal specifications of an elec- 
trical nature, a Nema staff member discussed some 


JANUARY 20 


twenty specifications. Further investigation will now 
‘ made into the question of reducing the thickness of 
exible steel conduit. The specification for flexible 
rd, and several others, will be revised to adjust them 
to the present day supply of materials and manufactur- 
ig conditions. Work on Federal specifications for 
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domestic flatirons has been discontinued. Effort is being 


directed, however, toward the preparation of a Federal 
specification for replacement units for hotplates. 


JANUARY 21 


Requests for Nema Standards. Upon request, a 
complete set of Nema Standards was provided to the 
Signal Corps for the Central Library now being estab- 
lished ; also a similar set of material to the U. S. Navy 
Yard, Washington, D. C., Bureau of Ships Library. 

New Nema Standards on Welding. A compli- 
mentary copy of this new Nema Standards for electric 
arc welding machines and electrodes was sent, with a 
covering letter, to a number of executives and others 
in various Federal Agencies. 


JANUARY 22 





CMP Applications. A letter was received from 
the director, Building Materials Division, WPB, en- 
closing copy of a letter being sent to WPB’s mailing 
list of Floodlight and Searchlight manufacturers to 
“clarify the method of handling CMP applications in 
this product group.” The statement was made that 
the mailing list was not complete and that Nema might 
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perhaps wish to give further publicity on the subject 
to its members and others interested. Copies of the 
enclosure were sent to all Nema members. 


JANUARY 25 


Obsolete Transformers. Today forwarded to the 
Power Branch, WPB, a certain list of obsolete trans- 
formers, contributing to data of this kind being col- 
lected by WPB. 

Household Equipment Conservation. | wo mem- 
bers of the Nema staff today conferred with Elhott 
Starck, Bureau of Campaigns, Office of War Informa- 
tion following Mr. Starck’s request for information 
on the current campaign to conserve household elec- 
trical equipment. Requested information was pro- 
vided, including a detailed explanation of the way in 
which the National Adequate Wiring Bureau is work- 
ing to provide the general public with helpful sugges- 
tions on the maintenance and care of home wiring under 
war-time conditions, and copies of consumer informa- 
tion material issued by the Bureau. 

Mr. Starck requested that the Bureau representative 
call at their OWI Campaign headquarters at Washing- 
ton with a view to providing basic information for 
their use. 


JANUARY 26 


Proposed Federal Specifications. Today Nema 
sent the chairman, Electrical Supplies Committee, Na- 
tional Bureau of Standards, Washington, D. C., com- 
ments received from the Domestic Appliance Section’s 
Technical Committee with respect to a proposed Fed- 
eral Specification for Hot Plates on which he had re- 
quested our comments. 

Similarly, Nema also sent the chairman of this com- 


LIGHT FOR SIMPLIFIED PARTS INSPECTION 





Three-dimensional, detail- of one-plane vision. The 
seeing with magnifications as lamp provides brilliant il- 
high as 18x are obtainable lumination but remains at a 


with this binocular micro- moderate temperature during 
scope of the Spencer Lens operation. The transformer 
Co. Lighting source and is equipped with a variable 


control transformer with  rheostat and, connected to 
built-in meter aid in gaining 110 volt supply, permits a 
unusual simplification and 6.5 volt bulb, 2.75 amp. light 
accuracy in the exploration to be operated most eff- 
of raw and finished materials ciently and effectively in con- 
for surface flaws and irregu- nection with the binocular 
larities, far beyond the range microscope. 
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mittee, extensive comments on the proposed new Fed 
eral Specification for Electric Replacement Heating 
Units for appliances, ranges, water heaters, etc. Com 
ments were received from members of the Domestic 
Appliance, Electric Range, Electric Water Heating and 
Industrial Heating Units and Devices Sections and 
forwarded to Washington, in accordance with request 
received during the past week. 

Down-Grading of Brass and Bronze Castings. 
The WPB release, forwarded to Nema by the chief oi 
the Metals Section, was reproduced and sent to inter- 
ested members, following the suggestion from WPB 
that the chart, in particular, might be useful to our 
members. A copy of the down-grading chart accom- 
panied the release. 





Deferment of X-Ray Equipment Workers. In- 
formation on procedure for the deferment of essential 
workers was sent to all known X-ray equipment manu- 
lacturers at the request of the War Department, Office 
of Surgeon General, Services of Supply. 

War Manpower Commission. Received trom the 
War Manpower Commission preliminary conversion 
data of Nema job description vs “occupational diction- 
ary’ descriptions and code numbers, for consideration 
of Industrial Relations Committee and report back to 
WMC. This is one phase of the work which Nema 
has undertaken at the request of WMC, namely, to 
supply job descriptions for the electrical manufacturing 
industry to be employed for manning table purposes. 

Formation of an Industry Committee. Wage 
and Hour Division, U. S. Department of Labor, asked 
for and was given suggested names for their considera- 
tion in connection with the formation of the Industry 
Committee for the Metals and Plastics Industry mini- 
mum wage determination under the Fair Labor Stand- 
ards Act. 

Comments on War Department Specifications. 
Through a letter to the War Department, a recom- 
mendation was offered with reference to a suggested 
change in the pending revision of specifications dealing 
with porcelain enamel. 


JANUARY 28 


Request from Board of Economic Warfare. 
Today the BEW requested names of possible candidates 
to fill the position of chief, Electrical Equipment Sec- 
tion, Machinery and Equipment Division, Office of 
Exports, BEW. This letter was sent to members of 
the Nema Exports Committee asking that any sugges- 
tions they have to offer be forwarded directly to BEW. 

Data on Employment. A telephone request from 
Continued on p. 1767 
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ETAL springs, such as are likely to be specified 
for integration within electrically-energized 
products of various kinds, are expected to per- 
form well one or more of the three following func- 
tions: Absorb shock, store energy or exert force. For 
example, an electric motor brush spring must not only 


Going back to first principles, for a review of 
what has become routine procedure, is often a 
clarifying experience leading to better thinking 
and greater improved technical accomplishment. 


That is precisely what Mr. Rockefeller invites 
you to do in this discussion. Your spring can 
be a solid block of steel or a filament but if the 
right spring for the specific job to be done is 


store the energy necessary to keep the carbon in con- 
tact with the commutator, but must also have a pre- 
determined and preferably easy gradient so as to keep 
the force exerted within narrow limits during the life 
of the carbon brush itself. In this sense, it controls 
force as well as storing energy.* 

In some shock absorbing mechanisms, the function 
is not only to absorb shock, but also to provide a period 
of vibration in combination with the load they support 
which must be held within rather narrow and well 
defined limits. 

Regardless of the type of instrument spring under 
consideration, there are certain factors which must be 
considered in its design. Some of the more important 
of these are: 

1. Strength (Initial tension ) 

Corrosion-resisting properties 

load deflection characteristics 

Fatigue and corrosive-fatigue properties 
Uniformity 


un +t W bo 


6. Drift-free properties 

f; Hysteresis 

8. Temperature effects 

9. Electrical conductivity 

Depending upon the considerations which are most 
mportant in the particular application, the solution 
) the instrument spring problem will resolve itself to 
matter of (1) design, and (2) spring materials.7 


the matter of both design and materials, there are 
Ways two viewpoints which at times may conflict, 


See also “How to Design Brush Springs for Long Brush 


fe,” ELectricAL MANUFACTURING, September 1942. 
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Some Things lo Have In Mind 
In Specifying Springs 
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r See “What Alloys Have To Do With Springs,” August 1941. 





that of the spring specifier and that of the spring man- 
ufacturer. Generally speaking, the former (as a prod- 
uct development engineer) leans rather heavily toward 
springs being so designed and of such material as to 
make them the easiest spring to use. Sometimes in 
his quest of this goal, specifications are set forth which 





attained it means deciding upon what is essen- 
tial, what may be subject to compromise and 
what may be dispensed with altogether. Here, 
as in the specification of many other compon- 
ents for complete electrically-energized prod- 
ucts for war or peace there is no substitute for 
full cooperation with the engineers of the parts 
supplier. Consult the spring maker. 





are difficult, if not impossible, to meet. These spec- 
ifications may include tolerances which are incon- 
sistent in the same spring or which, at best, are not to 
be met by the use of spring-making machinery. 

The spring manufacturer’s viewpoint, on the other 
hand, leans toward that spring which is easiest to make. 


BY J. W. ROCKEFELLER, JR. 
ENGINEER 


ALL WEATHER SPRINGS 





















































































































































































































He may be entirely unappreciative of the problems 
hesetting the engineer-designer. It frequently happens 
that the “freak” spring upon which the instrument 
designer asks quotations will save its cost many times 
over and, in presenting a small headache to the spring 
maker, may save the product maker a much larger one. 
The solution to the spring specification problem is 
ordinarily a compromise between the spring which is 
easiest to make and that which is easiest to use. A 
question which is most important. 

Spring designs may be listed in the order of their 
resilience regardless of material used. Thus, there 
would be: 

Straight tension 

Round wire compression 

(cylindrical, conical or barrel) 
Rectangular wire compression 
Rectangular wire torsion 
(cylindrical, spiral or flat with uniform stress ). 

Round wire torsion 

Flat, uniform section 

Round. 

The above cannot be used except as the roughest 
sort of a design guide for the most efficient tvpe of 
spring; that is, the spring bar or rod, is practically 
never suitable for spring purposes because of the great 
length required to obtain even a small amount of de- 
flection. For example, in order to obtain a deflection 
of three inches, it would be necessary to use a steel 
wire or rod about 100 ft. long. About the only mate- 
rial suitable for a spring of this type is rubber. Any 
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-. . . television ... will have greater 


effect...” 


DAVID ’ GRIMES, Vice 
President In Charge of Engi- 
neering, Philco Corp. (ad- 
dressing the New York So- 
cietyof Security Analysts) — 

“While our all-out war 
production program has fo- 
cussed popular attention 
recently on some of the 
striking industrial uses of 
electronics it appears likely 
that the development of 
television broadcasting sta- 
tions and the availability of 
home receivers in the post- 
war period will have much 
greater effect on  people’s 
lives. Even before the war 
television had been advanced 
to such a stage that it was 
possible to provide pictures 
of the same sharpness of de- reach maturity until network 
tail as home movies. Through hook-ups were dev eloped dur- 
the development of successful ing the late ’20s. It is sig- 
radio links from New York nificant, therefore. that 


o<rewer 











to Philadelphia and Schenec- 
tady the basis was laid for 
network television programs 
to bring outstanding news 
events into people’s homes 
over a wide area. All that 
will be necessary to extend 
the coverage to the entire 
nation is the erection of a 
large number of relay sta- 
tions. Radio broadcasting, it 
will be remembered, did not 
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unknown to most people, 
television has already reached 
this stage. Scientific develop- 
ments being rushed to com- 
pletion because of the needs 
of the war emergency will 
insure the public of better 
television broadcasting and 
reception when the radio 
industry returns to peace- 
time production after helping 
to win the war.” 
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metal spring material must be coiled or shaped in son 
manner so as to provide a greater amount of defle 
tion in a smaller amount of space. 

Again, the stress in bending can be considerab| 
greater than that in torsion without exceeding the ela 
tic limit of the material. This fact renders the spring 
used in bending, such as the helical torsion or fla 
springs, considerably more efficient in comparison wit! 
the helical compression or extension springs than stres 


4 


figures would indicate. 

Finally, resolving the design of the spring is seldom 
a matter of weight of wire required; it is more fre 
quently allied closely with the space in which the spring 
must fit. Often where the space for the accommoda 
tion of the spring is limited, it is desirable to use a 
spring possessing high initial tension. In some types 
of instruments the load suspended by the spring is al- 
most constant and the spring deflection is used to 
measure variations in load which are quite small in 
comparison with its initial load. When these con- 
ditions obtain, the instrument manufacturer frequently 
seeks a spring of theoretical “zero length” or “nega 
tive length.” This paradox may be explained by re- 
ferring to Figure 1. Thus Fig. 1A shows the load 
deflection diagram of a spring which measures 2% in. 
from the inside to the inside of the hooks. It will be 
seen that the deflection is proportional to the load. In 
Fig. 1B there is a chart of the same spring in which 
the total length is plotted against the load. This as- 
sumes the spring to be coiled with no initial tension. 
In this case, it will be seen that we have simply super- 
imposed the load deflection diagram (A) on the initial 
length of 2% in. 

[f the load on this spring will vary from 5 to 8 Ib. 
never going below the former figure, it is. possible to 
design this spring to work in a smaller space by coil- 
ing considerable initial tension into it and Fig. 1C 
shows the load-length chart of such a spring. The 
free length of 2% in. remains the same, however, an 
initial tension of 4 Ib. has been coiled into the spring 
so that the coils do not start to open until 4 Ib. has 
been placed on them. At this point the coils open and 
follow the same load deflection rate as shown on the 
previous two charts. (This is an ideal chart. In 
actual practice, it is virtually impossible to make all 
coils start opening at once so that actually the lower 
register of this diagram would be a curved line and 
not straight. However, the length could be maintained 
straight within the useful deflection range. 

When we consider space occupied instead of weight 
of material used as an index of spring efficiency, we 
obtain quite a different order for the various types of 
springs previously listed. Having initial tension is a 
property peculiar to close-coiled helical extension 
springs and in this sense, they can be made very mucil 
more efficient than open compression springs or torsion 
springs, in general. 

In electrical products, the spring is frequently called 
upon to carry an electric current and as a general rule, 
a flat spring will possess approximately ten times the 
conductivity of a helical wire spring designed to do 
the same work so that in spite of their relatively low 
mechanical efficiency, flat springs may offer the most 
satisfactory solution in making electrical contact. 

The type of spring to be specified will depend upon 
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the actual conditions under which the spring operates ; 
it is impossible to make hard and fast rules to apply 
to all cases. 


IN SELECTING SPRING MATERIALS 


ARIOUS spring materials may be related so far 

as certain spring properties are concerned as 
shown in Fig. 2. Ultimate strength is seldom im- 
portant in itself, since few springs are stressed static- 
ally to the point of fracture, and failures are due ordi- 
narily to stressing beyond the elastic limit at which 
point a set occurs, or to cyclic stressing resulting in 
fatigue fracture. However, the ultimate strength gives 
some indication of the elastic limit of the material in 
question and also the fatigue strength. 

In considering the ultimate strength of a spring 
material, it should be borne in mind that the strength 
will depend not only upon the material used, but upon 
the amount of cold work and may vary with the size 
of the wire used. The figure given in the case of music 
wire, for example, that is; an ultimate strength of 
300,000 psi. is taken for a wire of approximately 0.050 
in. diam. In the case of finer music wires, higher 
strengths have been reached. In diameters of 0.005 in., 
stresses exceeding 500,000 psi. have been withstood be- 
fore breakage. The ultimate strength of the material 
itself should be considered always in connection with 
the modulus of elasticity of the material. 

In every use of a spring, the amount of deflection 
obtainable is important. If strength alone were re- 
quired, a solid block of steel could be used in place of 
a compression spring and such a solid block one inch 
in diameter and two inches in length would withstand 
theoretically a load of 75,000 lb. This member, how- 
ever, would compress only 0.005 in. before its elastic 
limit was reached and would offer none of the shock 


ESTABLISHED SPRING METALS AND 
THEIR PROPERTIES 


Elastic (Electrical 











Temper- | Conduc- 
ature tivity 
En Change | Copper 
Tensile | Elastic | durance per 100 
Strength Modulus} Limit | 100deg.F) per cent 
psi x10 x10 Per cent )|\(Per cent 
Music Wire 300,000 29 95 a3 8 
Oil Tempered Steel | 250,000 29 95 1.4 9 
Beryllium oe 180,000 16 40 1.9 30 
heat treated 
Phosphor Bronze 110,000 15 25 aun 18 
18-8 Stainless 110,000 19 35 2.4 214 
Nickel-silver 110,000 20 1.9 5 
Spring Brass 95,000 14.5 20 Zia 25 
Nickel-Copper 135,000 26 35 1.6 4 


absorbing properties usually required. On the other 

and, a compression spring fitting into this space hav- 

ng an outside diameter of 1 in. and coiled of a wire 

.207 in. diam., while it could withstand a force of 

nly 400 Ib., would safely compress a distance of 0.25 
under this force. 

The lower the modulus of elasticity of a material, 
he greater its capacity for storing energy at a given 
tress. For this reason, materials with a lower ultimate 
trength than steel may be more useful because of their 
wer modulus of elasticity. The modulus of elasticity 
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of the various metals are shown in Fig. 2. and it will 
be seen that music wire, while possessing the highest 
tensile strength is also the highest in elastic modulus 
running in the neighborhood of 29 million. In spite 
of its high modulus, however, music wire and oil 
tempered wire are in many cases the best spring ma- 
terial to use for instruments where the possibility of 
corrosion is not important. Where the possibility of 
corrosion reduces a choice to a non-ferrous alloy, it 
will be seen that beryllium copper with a tensile strength 
of 180,000 psi. is considerably higher than other non- 
ferrous alloys. In addition, it possesses a modulus of 
elasticity which is but slightly higher than brass and 
phosphor bronze. The figure given is for beryllium 
copper after it has been heat treated to produce the 
optimum spring properties. Nickel alloys, phosphor 
bronze and stainless steel, while inferior to steel in 
their ultimate strength possess a sufficiently high 
strength to make them valuable spring materials in 
view of their non-corrosive properties in which they 
possess decided advantage over steel. 


ENDURANCE STRENGTH OF SPRING MATERIALS 


HILE the matter of fatigue-resistant proper- 

ties is not as important in most springs for 
electrically-energized products as it is in valve springs, 
for example, there are occasional instances where the 
fatigue strength of the spring to be used must be con- 
sidered. The ultimate strength of the material in ques- 
tion is a fairly good indication of its fatigue strength. 
Much better, for example, than the proportional 
strength which may be modified by heat treatment. 
There are many other factors which play an important 
part in the fatigue strength of a spring material, one 
of the most important being the surface condition and 
the general purity and uniformity of the metal. 

It is altogether likely that except in the laboratory 
where specimens may be alternately stressed in a 
vacuum, there is no such thing as pure fatigue spring 
fracture, the fracture in almost all cases being due to 
a combination of corrosion and fatigue. Laboratory 
tests have shown that where a cyclic stress is accom- 
panied by mild corrosion, the fatigue limit of a mate- 
rial may be reduced as much as 50 to 80 per cent of 
its fatigue limit in dry air and dry air fatigue limit 
is usually somewhere below the fatigue limit as ob- 
tained by testing specimens in a vacuum. 

The amount of corrosion taking place per thousand 
cycles of repeated stress would be small under labora- 
tory conditions compared with that which takes place 
under actual operating conditions and a strong chem- 
ical action is by no means necessary for corrosion- 
fatigue failure. Where springs have been subjected 
to corrosion and subsequently tested under cyclic stress, 
it has been found that exposure of one week to tap 
water was more injurious than complete immersion for 
one hour in a 10 per cent solution of sulphuric acid. 

Corrosion-fatigue may occur over a limited period 
during which damage is done to the spring surface re- 
sulting in a condition of pitting, cracking, etc. Once 
this damage is done, conditions may alter to the extent 
that little if any further corrosion takes place. Failure 
as a result of cyclic stress will result, however, due to 
the spread of surface defects brought about by earlier 
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DEFLECTION 


A 


conditions. 


During this second stage, failure will pro- 


ceed according to the general laws of fatigue failure 
and it is difficult, in many cases, to tell from a casual 
inspection of the fracture whether it was brought about 
by fatigue or corrosion-fatigue. 

Krom the above discussion of corrosion-fatigue, it 
will be readily apparent that the selection of a good 
corrosion-proof spring material may be just as im- 
portant in combating fatigue fracture as the selection 
of a material having a laboratory determined fatigue 
limit which is in the higher ranges. It is true that 
steel may be plated in order to prevent corrosion and 
this will increase the fatigue life of the spring under 
corrosion-fatigue conditions. Cadmium which has 
been considered one of the best surface coatings for 
springs, when applied in a coating 0.0002 in. thick will 
increase the life of a steel spring under corrosion- 
fatigue conditions. If this coating is doubled in thick- 
ness, the fatigue life of the spring will be further in- 
creased. In neither case, however, will the spring show 
as high a fatigue life as an uncoated steel spring put 
through its cyclic stresses in a vacuum which would 
indicate that even a heavier coating of cadmium is not 
an ideal corrosion preventative. 


WHAT TEMPERATURES DO TO SPRINGS 


EMPERATURE affects the performance of in- 
strument springs in several ways. The creep 


which is noticeable in some springs at room temper 
atures will proceed much more rapidly at elevated tem 
peratures, some metals being affected to a greater de- 
gree in this respect than others. 
above 200 deg. F 
consider its effect on the spring material under con- 
At 150 deg. F. 


most ™% of its elastic limit. 


When a temperature 
is encountered, it is necessary to 
sideration. spring brass may lose al- 
At 250 deg. F., 
bronze may be affected in the same manner. 

copper will 


phosphor 
Beryllium 
withstand more successfully high tem- 
peratures than any of the other copper spring alloys 
although at 300 deg. F. the elastic limit of the heat 
treated beryllium copper spring may be 


much as 25 per cent. 


reduced as 
While such spring materials can 
be used at these temperatures, it is necessary to base 
their design calculations upon their relatively lower 
elastic limits in these thermal ranges. The nickel alloys 
in general resist high temperatures better than those 
of copper, and some nickel steels including 18-8 stain- 
less have particularly good temperature properties. 

In addition to the effect of temperature on the elastic 
limit and creep properties of spring materials, a change 
in temperature will also cause an actual change in the 
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O-CALLED “‘zero length"’ springs offer some unusual 
departures. A—Load deflection is proportional to load 
for this 2% in. inside-to-inside-of-hooks length spring. 
B—Same spring but with total length plotted against 
load. The spring is assumed to be coiled with no initial 
tension. C—Coiled with considerable initial tension the 
spring does not open until that equivalent load has been 
placed upon it. This is an ‘“‘ideal’’ chart, in practice all 
coils do not start opening at once so that in the lower 
register the performance could not follow a straight line 
See accompanying text. 
elasticity or stiffness of a spring material. Music wire 
and oil tempered spring wire undergo a change in elas 
ticity of 1.5 to 1.4 per cent for a change in temperature 
of 100 deg. F. 
are affected to an even greater degree than steel and 
stainless steel which is comparatively little affected by 


The non-ferrous spring alloys generally 


heat in so far as its elastic limit is concerned under- 
goes a change in elasticity almost twice that of steel be- 
coming 2.4 per cent more flexible as its temperature in 
creases 100 deg. F. 

Special materials and alloys for springs have been 
used whose elastic modulus is little affected by tempera 
ture changes. Tungsten for example, changes in stiff- 
ness only about 14 as much as steel and nickel alloys of 
certain types are even less susceptible to temperature 
\Vhere it is 
necessary to hold really close deflection measurements 


changes in its effect upon their elasticity. 
under wide temperature variations, a bimetallic spring 
has been developed in which the increase in modulus of 
one section offsets the decrease in modulus in the other 
the high 
strength of such a material as steel may be taken advan- 


as the temperature changes. In this way 


tage of so that springs of this type may be substituted 
in the same space previously occupied by a steel spring, 
an accomplishment impossible through the substitution 
of the special alloys. 

Where springs must conduct an electric current, the 
conductivity of the material, of course, is important. 
There is not only the matter of waste through heat when 
the I?R losses run high, but there is also the high prob 
ability of heating the spring itself to a point where it 1s 
rendered inoperative. Even in cases where the spring 
was not designed to carry a current, a helical wire spring 
in proximity to a coil carrying alternating current has 
been known to have had such an induced current set up 
in it that the heat from it has caused excessive creep, 
with resultant premature failure of the spring. Since it 
was assumed that the spring was not operating in an 
atmosphere higher than room temperature, it was only 
after a great deal of trouble had been encountered that 


(Continued on p, 174) 
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Howe-Simpson 


This powerful, compact, portable abrasive 
drill has a capacity of 1% to 4 in. diam. holes 
in concrete, tile, marble, stone and ceramic 
products. The power unit consists of a 4% 
hp. ball bearing ac. single phase motor, 1725 
rpm. with motor control switch. Steel drill 
bits are 12 in. long with removable heads. 









Smoothness of finish of ma- 
chined or polished surfaces 
the specular gloss of paints, 
varnishes, ceramics, etc., can 
be measured with this instru- 
ment. It is also used for com- 
paring the gloss of a surface 
in its original condition with 
the gloss of the same surface 
after the latter has been sub- 
jected to a certain treatment 
so as to register the effect of 
wear, abrasion, exposure or 
moisture, heat, light, vapors 
or sprays. It comprises two 





For the resistance welding of aluminum. 
This control unit consists of a charging 
circuit, a discharge circuit, control sta- 
tion, capacitors and sequence control. 
All this equipment is mounted in one 
cabinet-type control enclosure with 
full-length front doors and removable 
rear covers. The enclosure is ventilated 
by filtered air which, drawn in by an 
impeller, creates a positive pressure 
within the cabinet and so minimizes the 
infiltration of dust and dirt. The main 
anode transformer and all tubes re- 
quiring cooling are air-cooled by a 
ductless system. The control station 
(consisting of the capacitor selector 
switch, voltageadjusting potentiometer, 
sequence adjusters, voltmeter, control 
switches, and indicating lights) can be 
removed from the cabinet and attached 
to the welding machine. With this 
arrangement, the control cabinet can 
be located on a balcony or some other 
remote point, thus conserving factory 
space. The small wiring between the 
various panels and the control station 
goes to a centralized termiral board. 






















PRIL 1943 















urits. The search unit is 
placed on the sample tobe 
tested; the instrument proper 
contains the controls and the 
indicating instrument. The 
two units are connected by 
cable and plug connection. 
Search units are available to 
register 45, 60 and 75 deg. 
gloss. Two models are avail- 
able, one operated by dry 
cell batteries housed in the 
instrument casing, the other 
for operation from the power 
line or from a storage battery. 
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Used alone or in combination 
with an adjustable glass- 
coated baffle, this chemical 
agitator is powered by 1200 
and 1800 rpm. motors operat- 
ing through spiral bevel gear 
drives. The gear ratio on 
small drives is 3 to 1, but on 
the larger drives this ratio 
varies all the way from 15 to 
1 to 45 to 1. The vertical 
spindle shaft (over-sized and 
running in long bronzed bush- 
ings) is keyed and pinned to 
the inside of the agitator 
shaft. The spindle shaft and 
bearings are assembled in 


Saving materials 
on the fans that 
go to sea. Here 
they are, oldand 
new. Thesmaller 
model develop- 
ed recently for 
the U.S. Navy 
uses 34 per cent 
less steel, 30 per 
cent less copper, 
80 per cent less 
brass and only 
50 per cent of 
the nickel alloy 
resistance wire 
required for its 
predecessors. It 
is a 12 in., dc. 
fan. The motor 
speed has been 
increased from 
1040 to 1650 


rpm. 


Westinghouse 
Elec. & Mfg 


Adapted to the testingYof 
strains and vibrations in air- 
craft where space is at a 
premium and weight must be 
held down, this oscillograph 
recorder consists of two parts, 
the recorder proper and a de- 
tachable battery case contain- 


ing dry cells for the operation 


of the paper motor, the gal- 


vanometer lights and the 


timer. A receptacle is pro- 


vided for storage battery 
operation. The galvanometer 
bank holds 6 units in a per- 
manent magnet frame; the 
galvanometers are electro- 
magnetically damped. The 
camera consists of an upper 
magazine for the unexposed 
paper, a lower or take-up 
magazine, and a feed mechan- 


heavy, one-piece cast hous- 
ings with a large oil reservoir 
and wick feeds to bearings. 
The pinion runs on ample 
size ball bearings in an oil 
bath. The stuffing box is so 
designed that it functions as 
a support for the agitator. A 
“‘no-play”’ bearing also acts 
as a lubrication distributing 
ring, thus providing two 
points in stuffing box where 
packing operates on a dead 
true running sleeve. An im- 
portant-to-performance 
feature. 





ism which drives the paper 
through two rollers into the 
lower magazine. The recorder 
is made for one of two speeds, 
1% in. per sec., or 6 in. per 
sec. The type of timer used 
depends on the paper speed. 
For the slow speed an electro- 
maznetically sustained, oscil- 
lating mirror is used that pro- 
jects time lines at 1/10 sec. 
intervals across the paper. 
For higher speed, the timer is 
a self-sustained reed which 
projects time lines at 1/100 
sec. intervals. Controls con- 
sist of one test switch for 
viewing the light spots, and a 
main operating switch that 
turns on the lights, timer and 
motor, and is held down until 
the record is completed. 
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Thermo Elec. Mfg. 


Among the many uses for this electric 
furnace are included hardening or pre- 
heating for high speed hardening, 
drawing and tempering, normalizing 
and annealing, enameling, etc., of 
small parts such as gears, tools, dies, 
etc. The furnace operates continuously 
at temperatures up to 1500 deg. F and 
intermittently up to 1850 deg. F. Heat 
selection is through a _ heavy-duty 
rheostat with three ranges: low, 70 to 
400 deg., medium 400 to 800 deg., and 
high 800 to 1500 deg. F. Adjustable 
contact bands permit precise selection 
in any of the three ranges. A fourth 
switch position, having no series re- 
sistance, allows rapid heating of the 
furnace to maximum temperature in 
but 30 min. It has an indicating 
Pyrometer which is calibrated in both 
C and F scales; calibration is 50 deg. 
increments up to 2000 deg. F and 1100 
leg.C. The furnace operates on either 
ac. or dc. The heating chamber is 
4in. wide, 334 in. high and 334 in. deep. 


Machine components and similar metal 
parts may now be prepared for metal- 
lizing electrically with this unit. Oper- 
ating on any 110 or 220 volt, single 
phase power line, this equipment fuses 
a rough deposit of electrode metal into 
the surface to be metallized. Elec- 
trodes are applied to the work with a 
special holder which uses up to six 


electrodes at a time, depending on the 
size and nature of the part to be pre- 
pared. Small parts may be prepared 
as easily as large shafts. The unit is 
contained in a cabinet and all cables 
and attachments fit into a bin in the 
top of the cabinet. It is mounted on 
casters and can be wheeled right to the 
job that is to be surfaced. 


Serving the combined function usually 
performed on horizontal boring mills 
and jig borers this machine has a new 
arrangement of basic structure and 
slide elements comprising a heavy bed 
with a fixed bolted and doweled relation 
to the column. Bed slide is at 90 deg., 
to the center of the spindle and of 
sufficient length to adequately support 
the saddle for its full length of travel. 
There are five motors on the machine: 
one 5 hp. for the main spindle drive, 
one 1/3 hp. for the bar rapid traverse, 
one 4 hp., for feed, one 1% hp. for the 
rapid traverse and one 1% hp. for the 
automatic table positioning. The 
master switch is carried on the spindle 
head and controls all of the functions of 
the machine, namely—spindle start, 


DeVlieg Mach 


stop and reverse—feed and rapid 
traverse in both directions to the 
vertical movement of the spindle head 
and horizontal movement of the table, 
and—the automatic table retraction 
and re-positioning. This combination 
means finger-tip control of operations 
and operator may fix his attention on 
the cutter. The spindle carries a 3 in. 
bar, has a flange nose on the sleeve for 
mounting face milling cutters and 
standard No. 5 taper in the bar. The 
bar has 15 in. of automatic power feed 
for boring with provision for an extra 
5 in. by resetting. The spindle has 
twelve quick change speeds from 300 
to 800 rpm. The bar has six quick 
change feeds from 0.003 to 0.030 in. 
per rev. 
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Important among the fea- 
tures of this power pack for 
resistance welding is its ability 
to provide from three phase 
ac. power source ample dc. 
welding current for one or 
several spot or projection 
welds anywhere up to 150 ft. 
from the power pack itself. 
It is a compact, self-con- 


flexible 


welding 


Thomson-Gibb Elec Welding 


Available in two sizes, 16 and 
32 kw., this induction heating 
unit for surface hardening 
and other heating applica- 
tions is a completely enclosed 
unit. The principle of opera- 
tion is simple. Low voltage, 
taken from the input, is 
stepped-up by a transformer 
to high voltage. This high 
voltage is converted to high 
frequency current by means 
of spark gaps, condensers. in- 
duction coils and an oscilla- 
tory circuit which in turn is 
fed to the heating coil. The 






Capable of drawing low and high 
carbon steel wire at high speed this 
machine is equipped for thirteen 
drawing dies, allowing a maximum 
entering size of #16 W&M gauge, 
and with a proportionate entering 
size, it can finish to 
gauge. The finished product may 
be wound in coils or spools as re- 
quired. The spooling device is 
driven by a magnetic slip clutch of 
the eddy current type. 
provides a flexible medium between 
the power source and the spool, to 
automatically compensate for the 
“build up”’ of wire during spooling 
and to furnish consistent and readily 
adjustable spooling tension. The 
machine is driven by a 15 hp. ac. 
motor and is provided with change 
gears to obtain a wide range of 


workpiece, which is placed 
within the heating coil, does 
not become any part of the 
electrical circuit. The heating 
coil remains cool at all times, 
and the only heat generated 
is the workpiece itself. The 
operator merely connects the 
proper heating coil for a par- 
ticular job, sets the heat and 
sequence cycle required. To 
change from one job to 
another the operator simply 
changes the workholding fix- 
ture and heating coil and 
resets heating cycle. 


#48 W&M 


This clutch 


tained unit connected by 


several welding guns or other 
equipment. 


power pack houses a three 
phase transformer and three 
phase copper oxide rectifier 
with connecting bus bars, air 
blowers for individual cooling 
of each unit, ignitron type 
contactors, timing control 
and voltage regulators. The 
pack is capable of furnishing 
current for welding aluminum 
up to 0.040 in. thick or for 
welding stainless steel or 
mild steel up to 0.064 in. 
thick a3 rroduct-on limits. 





Van Norman Mach. Tool 





.% 


drawing speeds. 






Syncro Mach 
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Designed to explosion-proof 
specifications, this fluorescent 
unit completely eliminates the 
need for sealing fittings and 
accessories. Specially suited 
to the hazardous atmosphere 
war plant. A terminal block 
is provided to make line con- 
nections and all factory con 


For boring large hollow forg- 
ings such as torpedo air flasks rapid traverse. The main station for each end of the 


and guns, this double end drive is through a variable 
speed dc. motor and the main 


boring lathe is equipped at 


Wickes Bros 
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speed dc. motor, with power 


nections are made to it: there- 
by eliminating splices. Easy 
accessibility tolamps, starters 
and ballast makes replace- 
ment of these parts a simple 
operation. Reflector is non- 
metallic, baked white enamel 
finish. Two 48 in. T-12 (40 
watt) lamps are components. 
Appleton Ele 


type. A portable push button 


lathe gives the operator in- 
stantaneous control over the 
each end witha separate feed drive gears on the spindle main drive, feed and rapid 
works driven by a variable are 12 in. face, herringbone traverse. There are three 


mechanical speeds for the 
spindle from 3/4 to 29 rpm., 
and there are four mechanical 
changes. 

















































Electric Motor Production. Recommendations for 
scheduling electric motor production have been under 
discussion by the Electric Motor Industry Advisory 
Committee of WPB. The plans tie into the general 
scheduling activities of the Director General For War 
Production Scheduling and with General Scheduling 
Order M-293. According to the committee much of the 
unevenness in production to date may be charged to a 
lack of complete and coordinated information ; the lack 
of which the application of scheduling procedure should 
rectify. Various methods of acquiring necessary in- 
formation and setting up schedules have been discussed 
and agreement has been reached that an experimental 
schedule should be made up to discover the most prac- 
tical method of procedure. 


Steatite Now Available. Reporting that producers 
are now able to accept orders for delivery in from four 
to six weeks, instead of eight months as recently pre- 
vailed, Elmer Crane, Chief of the Components Sec- 
tion, Radio Division, WPB, indicates that two factors 
have made it possible for the industry to catch up with 
its accumulated orders. Facilities constructed to meet 
war demands are now in operation and phenol plastics 
have been substituted for steatite in radio apparatus. 
Because the phenol situation has tightened Mr. Crane 
urges that steatite be put to greater use. Producers of 
ceramic capacitors forecast sharp increases in output 
within about two months; here, again, is reflected the 
use of new production facilities. 


No More Domestic Electric Ranges. Conclusion of 
production of the manufacture of new domestic elec- 
tric ranges has been ordered by WPB. Since May 31 
last year some ranges have been produced on high pri- 
ority ratings for military and defense housing require- 
ments. This production is now definitely prohibited. 
WPB has also tightened its control for transfer of new 
domestic electric ranges stipulating that the remaining 
stocks of manufacturers and distributors will require 
preferred clearance through WPB instead of military 
orders or preference ratings. No change is made in 
requirements for sale from dealer’s stocks. Certifica- 
tion of need must be submitted by the purchaser stat- 
ing that the new range is required to replace one that is 
worn out or damaged beyond repair. 


CMP Further Simplified. Regulation No. 7 of the 
Controlled Materials Plan provides a single standard 
form of certification which may be placed on any de- 
livery order in lieu of one or more of the other forms 
heretofore required for use in varying circumstances 
by CMP Regulations 3, 4 and 5. In announcing this 
additional step in a series of simplifications H!. Boesch- 
enstein, Director of the CMP Division of WPB, stated 
that earlier “forms may still be used, however, in ap- 
propriate circumstances if a controlled materials pur- 
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chaser so chooses. The primary advantage attained 
upon the use of No. 7 is the elimination of the necessity, 
which may arise in many cases, of placing several dii 

ferent certifications on a single order. In this conne: 

tion, WPB has ruled that from now on no manufac 
turers may accept an allotment for manufacture of a 
Class A product, regardless of the accompanying pref- 
erence rating, if he does not expect to be able to fulfill 
the related authorized production schedule. A.ddition- 
ally, if he has accepted an allotment and an authorized 
production schedule for a Class A product, he may not 
accept any other delivery order, except one rated AAA, 
if its filling would interfere with completion of the 
previously accepted schedule. A manufacturer turn- 
ing out Class B products to fill unrated or low-rated 
orders must accept higher rated orders unless he is also 
making a Class A product on an authorized production 
schedule. In the latter case, he will be guided }y pro- 
visions of the Class A regulation. 


Smaller Plant Subcontracting. Seeking to bring 
about subcontracting on fair and equitable terms in the 
greatest volume practicable, Colonel Robert W. John- 
son, Vice Chairman of WPB and Chairman of Smaller 
War Plants Corp., has requested detailed reports upon 
the extent and terms upon which prime contractors 
with the Government have let subcontracts. Colonel 
Johnson has released a list of 252 large corporations 
holding a preponderance of war contracts awarded be- 
tween June 1940 through November 1942 as well as a 
breakdown on dollar volume of contracts amounting to 
more than $67,000,000,000. Said Colonel Johnson, “! 
am well aware some of the services have succeeded in 
getting prime contractors to spread the work and that 
some contractors have set up adequate reporting sys- 
tems but I feel certain others have not accomplished 
this so effectively.” Specific information to be devel- 
oped by Colonel Johnson includes number and dollar 
volume of prime and subcontracts, methods used by 
the corporations to increase subcontracting and meth- 
ods used to insure that subcontracting is being done on 
a fair and equitable basis. 


Post War Economy. Government control and 
ownership of productive enterprise and huge Gov- 
ernment expenditures to provide work for the phys- 
ically fit, as well as an income for those who do not 
qualify for employment, is the essence of the latest 
post war recommendations prepared by the National 
Resources Planning Board and recently transmitted to 
Congress by President Roosevelt. The Board’s general 
recommendations were under four headings. Plans for 
transition from war to peace, plans for development of 
an expanding economy through cooperation of Govern- 
ment and private enterprise, plans for service and se- 
curity and plans for action by state and local govern- 
ments. Based on a 600 page report that outlines basic 
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program. Highlights of the recommendations to Con- 
gress include: Joint private and Governmental partner- 
ships for the operation of industries of crucial impor- 
tance in time of war and peace, such as aluminum, mag- 
nesium, shipbuilding and aircraft. Continued Federal 
control over the operation of industries based on scarce 
raw materials, those with diminishing reserves and 
those supplying power and fuel. Retention of Gov- 
ernment control over patents and properties seized 
‘rom enemy aliens and their operations, either by the 
Government or under license, in a way that will en- 
courage competitive development by private cperators. 
\ national transportation agency which would coor- 
dinate all transportation facilities, including consoli- 
dation of the nation’s railroads into a number of re- 
gional systems. Acceptance by the Federal Govern- 
ment of the responsibility for insuring jobs at decent 
pay and broad expansion of the social security program 
to provide more liberal benefits and extra coverage. 


Senate Committee Warns of Grim Year. The 
toughest and grimmest year of the war lies directly 
ahead, according to the Special Senate Committee In- 
vestigating The War Program headed by Senator Tru- 
man of Missouri. Three basic weaknesses, now being 
corrected, are in prime relationship to this dismal pros- 


AUTOMATIC SHELL SPRAYING AT HIGH SPEED 


pect. The Committee lists these as (1) Inadequate 
over-all planning within Government agencies at the 
beginning of various programs, and delay in determin- 
ing basic policies necessary to carry out such programs 
effectively. (2) Conflicting authority over, and re 
sponsibility for, various phases of the war program, 
resulting in delays and buck-passing. (3) Hesitancy 
of Government to adopt unpopular and unpleasant pol- 
icies long after the facts clearly indicated such policies 
were necessary. 


Quartz Crystals Order Amended. Further tighten- 
ing the regulations governing the use of quartz crystals, 
WPB has issued an amendment to General Conserva- 
tion Order M-146 to permit the Director General For 
Operations to issue special directions with respect to 
the use, fabrication and delivery of the uncut crystals, 
semi-finished products, and scrap quartz. It is felt 
that a better distribution of the supply of quartz crys- 
tals will be possible in the future through the tighter 
control permitted by the amended order. 


To Help Business Men In Washington. Now or- 
ganized and available without formalities, a new unit 
of competently trained specialists whose job it is to 


Continued on p. 176 





uch units, as here illustrated, are speed- enamels and ammunition paint may be ated as each conveyor-spindle-mounted 
g the uniform painting of 20 to 155 used. A—Conveyor end of a high-speed shell passes within range. Note motor, 
m. ordnance units. Flexibility to han- outfit for 20 mm. shells. B—Operating control and wiring of fully protected 
e bombs, shells, shot, grenades and — end, with enclosures removed, of another types for operation in hazardous atmos- 
irtridge cases is a characteristic of the unit for painting interior and exterior pheres. Operations are timed, cycled and 
‘sic design and lacquers, acid-proof surfaces of shells ranging up to 155 mm. _ set through control panel shown (C) and 
acks, phenolic resin varnishes, zinc Only two guns required, both of | mounted at operating end in (A). Equip- 


iromate primers, synthetic and lacquer 
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which are automatically moved and actu- 


ment manufactured by DeVilbiss. 


































































































































































































































































































How Many? How Much? 


— Counter- Checked Performance 


OUNTING devices, which may be specified as 
integral elements of any product, are of numer- 
ous types and constructions but all have in com- 

mon the object of indicating, recording or charting just 
how many unit operations are performed. Counters 
not only thus check upon product output but also sup- 
ply information of importance in connection with in- 
dustrial practice such as counting the number of open 
ings of circuit breakers or the revolutions of cutting 
tools such as on lathes, milling machines and gun bor- 
ers, and providing a record of the operating time of any 
product for comparison with the time during which it 


1 


is idle. In general, counters may be classified best with 
regard to their means of actuation. 

Mechanical counters are actuated by the oscillation 
of a lever or by gearing from the main shaft of the 
counter. This divides them into the ratchet and the 
rotary types. 

Magnetic counters may be considered as a com- 
bination of a ratchet type counter operating in conjunc- 
tion with an electromagnet or solenoid. The counter 
itself is virtually the same as the conventional counter 
except that the counter lever, instead of depending upon 
mechanical means for its oscillations, is actuated by the 
alternate pull and release of an armature which moves 
the ratchet. 

Photoelectric counters are a further combination 
of the mechanical ratchet counter, the magnetic actuat- 
ing mechanism of the magnetic counter, and a photo- 
electric cell and light source wherein the establishment 
or the interruption of the light ray effects energizing 
or de-energizing of the counter magnet. 

Counters may also be considered as registering and 
indicating. In the former, 
a record in figures is pro- 
duced to give the exact 
number of units counted 
while indicating counters 
show the number of turns 
which the shaft of the 
counter makes and, by Bag Machines 


Bottle Fillers 


proper calibration, the num- 
Bottle Washers 


ber of feet of wire or other 
material that has passed Calenders 


over the counter — shaft 
Candy Machines 


sheave or that has passed Ratchet Coil Winders 
under a friction wheel. Magnetic | Coir-operated Devices 
° . Photo- Compressors (Stroke 
Of the mechanically actu- a we ee ee 
: . electric Concrete Mixers 
ated devices, the ratchet. or Conveyors 


Dough Mixers 
Duplicators 
Envelope Sealers 
Gasoline Pumps 
Knitting Machines 


stroke, counters are the sim- 
plest of those employed for 
counting purposes and are 
probably more generally 
used than any other type. A arhatan Cone 
Such counters are provided 
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COUNTERS 


Addressing Machines 


Box Making Machines 


Can Making Machines 


Laundry Machinery 





Whether mechanical, magnetic or 
photoelectric the counter is a device, 
available in many forms, that deserves 
to be a component of many electrically- 
energized products — because meas- 
ured performance means known per- 
formance and today, if ever, it is prod- 
uct output and product accomplish- 
ment that must be achieved. A guide 
to those types, forms and diversities 
in which counters may be specified. 





with a lever which is mounted on the counter’s main 
shaft which extends beyond the casing. by a ratchet 
device within the casing, the registering discs are caused 
to turn and expose successively their respective mark- 
ings. The counting dises, which may be of metal, but 
more frequently now are of plastics, are about an inch 
in diameter and a number of them are mounted side 
by side on the main shaft. The figures on the periphery 
of the discs and display for clear reading the number 
of units registered. A single oscillation of the actuat- 
ing lever causes the first disc in the series to make one- 
tenth of a revolution and thus register one unit. Suc- 
cessive oscillations turn the disc until nine oscillations 
have been made and registered when a tenth oscillation 
turns the first disc to 0 and, by interconnection of the 
sears or teeth on the disc, the second disc is turned to 


SOME TYPICAL PRODUCTS WHERE 
COUNTERS AND TACHOMETERS ARE SPECIFIED 


TACHOMETERS 


Machine Tools Automatic Cutting Machines 
Mimeographers Centrifuges 

Multigraphers Coil Winders 

Office Appliances Conveyors 

Paper Coating Machines Drill Presses 

Pellet Machines Enclosed Motors 


Photostats Fans 

Plastic Moulders Film Developing Tanks 
Printing Presses Mechanical) Generators 

Pumps Electric Lathes 

Punch Presses Vibrating- | Marine Engines 
Rolling Machines Reed Milling Machines 
Screw Machines Motors 

Shoe Machinery Oil Burners 

Stokers Paper Machines 
Tabulators Pumps 


Type Casters Rolling Mills 

Vending Machines Tube Welding Machines 

Web Presses Turbines 

Wire Measuring Vacuum Cleaners 
Machines 
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When the second disc has 
received ten impulses it acts upon the third disc to pro- 
duce a register of 1 and the first and second discs then 
stand at OO, totalizing a count of 100. This process 
continues until all of the discs have been revolved suc- 


1 to give the 10 reading. 


cessively and completely when the counter registers a 
series of zeros. The next following impulse will then 
turn the first disc to 1 and the count will start again. 
The customary number of discs in a counter is five, 
thus providing for a total registering of 99999 but 
others are made with a fewer number, four, five or 
even three, depending upon the purpose for which the 
counter is specified. The number of. discs may like- 
vise be increased to as high as eight but six is usual, 
except for special cases. 

Ratchet counters are made in a hand-actuated type 
which affords a count in response to the pressure of 
the thumb on a small side lever. The use of such 
ounters, since it involves the manual attention of an 
operator, offers but little advantage over observational 
counting except that of accuracy and speed. For in- 
lustrial purposes, some type of automatic actuating 
levice is needed to render them of any real service. 

For automatic actuation, provision is made for a 
echanical contacting element which, by contacting the 
‘ver, will impart to it the necessary stroke. After the 
troke is made, the lever is returned to normal position 
y the action of a spring. The required movement of 
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ECHANICAL counters may be (A) Ratchet tripped, 
1 B) Flexible arm-operated, (C) Lever actuated, 


D) Worm gear driven, (E) Contact-wheel recording. 


the lever is comparatively small and varies with the 

particular design from 25 to 65 deg. 

ment is about 45 deg. 
Mechanically-actuated 


The usual move- 


ratchet counters are used 
within products of a reciprocating nature such as punch 
presses, printing presses, addressing machines and some 
types of machine tools in which there is a reciprocation 
of the head for each unit output. They are also em- 
ploved for counting units as they are carried on a 
conveyor so that in some part of their travel they make 
contact with the lever. 

Reset counters are furnished with a knob by which 
the figures may be reset to zero when it is desired to 
start a fresh count without running the discs through 
a complete cycle. Some of the more elaborate counters 
have a motor attachment to automatically reset upon 
completion of a count or at any time that it is desired. 
These are so constructed that when the resetting oper- 
ation is once started it must be completed before the 
counter will again register. This prevents tampering 
or manipulation of the count. Frequently the reset knob 
is replaced by a lock and key to prevent tampering by 
any unauthorized person. 

A combination counting device consists of two coun- 
ters, one of the reset type for counting the output of 
each run of the product in the conventional manner 
and another for recording the total count. After the 
reset counter has registered the count for a single run 
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N AGNETIC counters are usually 

solenoid tripped. A) Here is a 

representative group B) Arranged 

for remote as well as direct indica- 
tions 


of the product, its dial is reset to start and employed 
for counting the next run. The totalizing counter 
makes a complete count of all of the units produced. 

In some types of totalizing counters, both counters 
are contained in a casing with but a single window and 
the figures of each section are of different colors for 
ready distinction. Other types have the two counters, 
mounted one above the other, with a separate section 
for unit counting and totalizing respectively. Totaliz- 
ing counters are constructed with a counting section 
running up to five figures and a totalizing running up 
to six figures although the use of a lesser number of 
figures is quite frequent. 

In a second type of counter, the rotary tvpe, move- 
ment is imparted to the counting discs by rotation of 
the main shaft of the counter. The operation depends 
upon a gear drive from the shaft to the registering 
wheels, or discs, which record one count for each 
revolution of the shaft. By special arrangement, reg- 
istering may be made for each two or more revolutions, 
a frequent variation being that in which one unit is 
registered for each ten revolutions of the shaft. The 
shaft of the counter may be direct coupled to the prod- 
uct whose speed is to be counted, or it may be driven the surface of any flat material such as paper, press 


by pulley, sheave or worm gear. This type of counter hoard, fiber or wood, register the exact footage of the 


may be calibrated to register in feet, yards or meters material which passes under them. This application 
of the material passing over the sheave of a V-wheel, 


is especially adapted to the measurement of the amount 
of paper fed to, or from a roll. 
A predetermining type of counter has a doubl 


or under a friction wheel, mounted on the shaft. 
\pplications of rotary counters are manifold. When 
| 


furnished with a grooved wheel, they are used for 
measurement of the amount of wire applied to a bobbin, 
magnet or other electrical device which must be wound 
with a specified length of wire. 

If the counting shaft is equipped with a friction 
wheel, or pair of wheels, these wheels, when run on 
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set of discs one set of which, the counting disc, is pro 
vided with large figures while the second set, the pre 
determining, has smaller figures which are set at th 
desired count. These discs alternate, one predetermin 
ing disc being at the side of its respective counting disc 
The device is operated in the customary manner until 
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he number for which it has been set is reached. At 
this point, count registering ceases and alarm is given 
yy the ringing of a bell, the illumination of a pilot 
amp, or the holding circuit of the motor switch is 
broken, thus stopping the product’s operation. The 
counter must then be reset for a repetition of the cycle. 
Some times a small motor is incorporated in the circuit 
and this feature automatically resets the counter for 
repeat operation. 

The shaft of a rotary counter may be furnished with 
a star wheel for use on bottle washing and filling ma 
chines, canning machines, or any type of machine where 
it is desired to count the units as they are carried 
along on a conveyor. If cans or bottles of two different 
heights are to be counted, two counters, with star 
wheels, may be so mounted that their respective whecls 
will be engaged by the bottle or can of the proper 
height for actuation. 

For convenience of application, these counters may 
be assembled with the star wheel on a right or leit 
extension of the shaft which may project front, rear, 
up or down. 

The speed of mechanically actuated counters varies 
with the construction of the particular model. Thus, 
some of the small ratchet counters are recommended 
for use where 500 counts per minute are sufficient but 
most of the conventional counters will register up to 
1,000 counts per minute. High-speed direct-drive revo- 
lution counters, when geared for ten counts per one 
revolution, will register as high as 8,000 counts per 
minute, or as straight revolution counters up to 2,000. 

In the selection of a counter, choice should be made 
of that type which will operate at sufficient speed for 
the requirements but the selection of one capable of 
extremely high speed should be avoided, unless actually 
needed, as a matter of economy. 

A magnetically actuated counter is formed of a 
combination of a mechanically actuated counter which 
is provided with a magnet, or solenoid, which, when 
energized, attracts an armature whose downward move- 


Photo-cell counters usually consist of manual and 
magnetic units with photo-cell pick-ups such as this. 
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ment oscillates the shaft of a ratchet counter and thus 
registers a count for each stroke. The main advantage 
of the magnetic counter is that of remote operation. 
Most of the mechanically actuated counters must be 
placed at some point which may readily be effected by 
the movement of some element of the product whose 
output is to be counted. Thus, the stroke of a punch, 
a plunger or other element of the product by impinge- 
ment on the counting lever makes the desired indica- 
tion. It is not however always convenient to install a 
counter as a built-in element but is often desirable that 
the counting shall take place at some point that is re- 
mote from the products. This calls for a magnetic 
counter which may be installed at any remote point 
but which will accurately indicate the number of the 


LAPSED 

time coun- 
ters vary from 
thesimpletime 
meter (A) to 
the more elab- 
orate supervis- 
ing form of in- 
strument (B 








pieces being counted. In the use of a magnetic counter, 
a contactor, installed on the product, makes and breaks 
the circuit to the counter magnet. Such a contactor 1s 
operated by movement of some element of the product 
and, like the ratchet counter, may have an oscillating 
or rotary motion. 

The oscillating contactor is of the make-and-break 
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type, each “make” closing the circuit to the magnet of 
the counter. In the rotary type, a contact strip is 
mounted on a revolving shaft which is coupied to the 
rotating shaft of the counter. At each revolution, con- 
tact is momentarily made through the pilot circuit, the 
magnet is energized and a count 1s registered. 

Magnetic counters are often employed in a super- 
visory capacity by having the counter of each product 
located on a remote common panel so that a complete 
record of the output of all of a group of products are 
under immediate supervision, 

The current capacity for the operation of such coun- 





een mechanical counters may be ar 
ranged to interrupt Operations when planned totals 
have been reached. This is a high speed type 
ters is so small as to be practically negligible. Some 


forms require as low as two watt while others, of the 
larger and heavier types, may consume as high as 15 
watt as a virtual maximum. 

Magnetic counters are offered for maximum speeds 
as high as 600 counts per minute. The mechanism 
which moves the counting wheels has two motions, the 
first being a forward motion, under magnetic action, 
and a second, or backstroke, being actuated by a spring 
which completes the cycle and returns the mechanism 
to starting position. One complete count, or cycle, 
should not be less than 449 sec. divided equally between 
the forward and the return movement. \Vhen actuated 
from a rotating shaft the contact should be closed for 
14, sec. or longer. 

The magnet of these counters must be wound for a 
voltage to match that of the service from which they 
are supplied but they are regularly made for operation 
on 115 or 230 volt at 60 or 50 eycles while other vol- 
tages can be accommodated by special windings. For 
use on direct current they may be run on standard sup- 
ply voltages of 115 or 230 or they may pe operated 
from a storage battery at voltages of 6, 12, or 24. 


\lthough generally referred to as_ photoelectric 


counters, such counters are in reality combinations of 


a light-sensitive cell, a relay, when required, and a 
magnetic counter by which the actual counting is reg- 
istered. 

In principle they operate by the interference of the 
object to be counted with a beam of light from a light 
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source which is so adjusted as to throw its beam direct 
ly onto the sensitive cell. Light striking upon this ¢¢« 
permits a minute electric current to flow and thus acti 
ate a relay by which current is transmitted to the mag 
net or solenoid of a magnetic counter. Although 

relay is generally used to carry the current of the mag 













ACHOMETERS 
and revolution 
counters are of several 
forms (A) manual, 
B) geared (C) vi- 
brating reading type 


net, there are some counters which are sufficiently 
sensitive to be operated directly from the plate circuit 
of the tube without a relay being necessary. When a 
relay is employed, it may be arranged so that it will 
close the magnetic circuit, and thus produce a count, 
when the beam of light is broken or, less often, it will 
operate only when a light ray onto the cell is estab- 
lished. 

Photoelectric counters are largely employed for 
counting articles on conveyors in which case the relay 
operates when one of the objects passes through the 
light beam. Similar applications are used in connec- 
tion with punch presses, printing presses or any kind 
of reciprocating machine the stroke of which is ar- 
ranged to break the light ray. 

The advantage of this type of counter, like that of 
Continued on p. 166 
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Magnesium, the extraordinary weight-saving 

metal that today lightens the burden of our fighting 

planes, is also a symbol of things to come. Designers are 

eager to extend its use when Victory brings release—to fill 

peaceful airways with freight transport freed of dead weight 

—to take full advantage of magnesium’s lightness in the 
construction of products for factory, office and home. 


Dow, major producer of magnesium, will be ready when 
that day of transition arrives—ready to cooperate as a 
source of magnesium ingots, fabrication facilities and engi- 
neering service. 
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Being selected comments of the 


month upon whatever may be 


men or other well-known citizens 


— laud So Thi Say Reser, pertinent and timely by industry 


FREDERICK W. NICHOL, Vice President and 
General Manager, International Business Machines 
Corp. (before a meeting of 
the St. Louis Chamber of 
Commerce )— 

“No one can predict the 
shape of things to come 
but of this fact we are 
certain, we are living in a 
changed and changing 
world. It is always amazing 
to me how readily, and | 
think in some cases without 
being really aware of the 
fact. humans adapt them- 
selves to change. If anyone had told us two years ago 





specifically what changes would occur in the coming 
two years, and had pictured the scene as it is today, 
he would have been shouted down. We should always 
be prepared for change and you and I might as well 
reconcile ourselves to having to keep in a constant 
state of preparedness for change during the rest of 
our lives. New conditions will have been brought 
about by developments in science and research and 
new techniques and the sociological and other factors 
which have come into being under the impetus of war 
activity. The last war produced new products which 
added a billion dollars annually to the Amercian pocket- 
book. The same thing will happen after this war but 
on a vastly more extensive scale. A higher standard 
of living, higher social and economic standards than 
have ever before been reached will be reached. After 
this war we will have the broadest and deepest base 
for an economy of abundance that we have ever had. 
The job can be stated very simply. We must keep 
this huge new production plant which we have built in 
operation. We must keep at least 52,000,000 people 
employed at high wages and we shall have to lay plans 
to do $135,000,000,000 worth of business annually in 
this country.” 


E. R. BREECH, President, Bendix Aviation Corp. 
(to stockholders at the annual meeting of the organiza- 
tion )— 

“Engineering’s job is to discover the ways and 
means of giving people what they want and it is our 
conviction that the average person wants to fly his own 
small plane if he can fly safely and automatically. 
Developments to date make it possible for me to say 
that we can see the time of automatic flying coming 
within the next few years. The 2,500 engineers on 
the staff at Bendix Aviation have taken on, under the 
direction of Charles Marcus, vice president in charge 
of engineering, the job of eliminating the element of 
human error in flying. Over 30 per cent of the cor- 
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and government authorities. 


poration’s present war volume of about $60,000,000 
per month is in new products which were not on the 
market prior to the war.” 


PRENTISS M. BROWN, Price Administrator, 
OPA— 

“Not a single OPA restriction is going to last one 
minute longer than is necessary. On the other hand, 
[ think in all fairness I should say that no essential 
OPA measure will be relaxed prematurely, if the re- 
sult would be to impede the winning of the war. The 
time has now come to stop all unnecessary incon- 
vience of the public. Positive enforcement measures 
may be used with criminals but they are not necessary 
with the general public. Instead I expect to secure 
voluntary compliance through understanding of the 
need for regulation.” 


PAUL G. HOFFMAN, President, Studebaker Corp. 
(to the New York State Chamber of Commerce)— 

“The United States will have to find employment in 
the post-war era for 56 million persons. It was a lack 
of jobs on a large scale that gave dictators their oppor- 
tunity. The burden of providing post-war jobs must 
rest largely upon private industry and if it cannot give 
the jobs we will not have private industry in five years. 
There should be a fusing of the practical and the theo- 
retical. The professor should come out of his ivory 
tower and meet the businessman emerging from his 
counting house.” 


WILLIAM L. BATT, Vice Chairman, WPB— 


“The raw materials problem, serious as it is during 
the war, can become greater in the post-war period 
and a combined-nations approach may play a substan- 
tial part in solving it. At the present time we are con- 
fronted with only a limited number of purchasers of 
raw materials and there is a limited shipping capacity 
to carry what is available. When the war ends there 
will be a scramble by all nations for available supplies 
in order to restore their economies to a peace-time 
basis as speedily as possible. The Combined Raw 
Materials Board has served to harmonize the various 
points of view of diverse agencies. It has made recom 
mendations covering about 30 strategic materials.” 


HAROLD W. SWEATT, President, Minneapolis- 
Honeywell Regulator Co. (in his annual report to 
stockholders )— 

“Within the past two years our company has be- 
come a leading volume producer of fine controls for 
the armed forces. The Aero Division is now under 
contract to produce in great volume such electronic and 
other equipment for use on war planes. The nature 
of these developments is secret but it can be stated 
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KEY TO FASTENING SPEED 
WOMEN DRIVE PHILLIPS SCREWS EASILY! §—formly tight... with so little effort that AND ECONOMY 
Now you can recruit women for your workers maintain speed without tiring. 

ng screw driving army and be sure of fast, Screw and driver “become one unit,” mak- The Phillips Recessed Head 

; ; ca was scientifically engineered to 
od skilled work from the very start. ing driving so easy and fool-proof that  agfged- 
un Big muscles aren’t needed to drive work is greatly speeded up, regardless of Fast Starting - Driver point au- 
yn- Phillips Recessed Head Screws. Further, the driving method employed. In most a centers in the recess 
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it requires no mechanical aptitude...even 
novices produce without wobbly starts, 
slant-driven screws and slips that cause ac- 
cidents or mar work. 

Automatic centering of the driver in the 
Phillips Recess makes such efficient use of 
turning power that screws set-up uni- 
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Enlist GIRLS for MANpower 
in Your Screw Driving Army 
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cases, power driving becomes practical. 
They cost less to use! Compare the cost 
of driving Phillips and slotted head screws. 
You'll find that the price of screws is a 
minor item in your total fastening expense 
. that it actually costs less to have the 
many advantages of the Phillips Recess! 
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., fits snugly. Screw and driver 
one unit.” -Fumbling, 
wane starts are eliminated. 
Faster Driving — Spiral and pow- 
er driving are made practical. 
Driver won't slip out of recess 
to injure workers or spoil ma- 
terial. (Average time saving is 
50%.) 
— Driving — Turning power 
—— by automatic 
aaa g of driver in screw 
head. Workers maintain speed 
without tiring. 
Better Fastenings ~ Screws are 
set-up uniformly tight, without 
burring or breaking heads. A 
stronger, neater job results. 
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American Screw Co., Providence, R. 1. 
The Bristol Co., Wat , Conn, 

Central Screw Co., Chicago, Hit. 

Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
The Corbin Serew Corp., New Britain, Conn. 
The H. M. Harper Co., Chicago, 111. 


international Serew Co., Detroit, Mich. 

The Lamson & Sessions Co., Cleveland, Ohio 
The National Screw & Mtg. Co., Cleveland, Ohic 
New England Screw Co., Keene, N, H. 

The Charles Parker Co., Meriden, Conn. 
Parker-Katon Corp., New York, N. Y. 

Pawtucket Screw Co., Pawtucket, R. 1. 


Pheoll Manufacturing Co., Chicago, fi. 

Reading Screw Co., Norristown, Pa. 

Russell Burdsali & Ward Bolt & Nut Co., Port Chester, N.Y. 
Seovili Manufacturing Co., Waterville, Conn. 

Shakeproof Inc., Chicago, 11). 

The Southington Hardware Mfg. ~ eres oma — 
Whitney Screw Corp., Nashua, N 








today, less than two years from the establishment of 
the Aero Division, one of its outstanding products 1s 


standard equipment on America’s heavy bombers.” 


C. W. KELLOGG, President, Edison Electric Insti- 
tute (addressing the Western Massachusetts Engineer- 
ing Society ) 

“| have no_ prophecy 
whatever to make as to how 
long the war will last, but 
we have some indications 
of the magnitude of the 
problems of readjustment 

after the war when we re- 

lect that even now 17,500,- 

000 persons are employed 

in war work and 7,000,000 

are in the armed forces, and 

when we consider further 
that 65 per cent of the total national income is now 
being applied to war work. This rate of war expendi- 
ture took two years to build up; it will probably shrink 
more rapidly than it grew, even if, due to its size and 
worldwide scope, the dissolution of war activity should 
be a more gradual process after this war than it was 
after World War I. In any event, it will take a quick 
pick-up indeed in the resumption of civilian activity 
to prevent an initial slowdown in business activity re- 
sulting from discontinuance of war activity. The initial 
severity of the postwar slack period will of course be 
measured by the degree of dislocation of the war 
period. It will be a time to try men’s courage but it 
should be relatively short due to the light of future 
hopes that will illuminate it. Those justifiable hopes 
rest on the huge mass of deferred demands that will 
have been built up during the war and the tremendous 
development of the determination and ingenuity of the 
people which the pressure of war will have generated.” 


JAMES G. HARBORD, Chairman of the Board, 
Radio Corp. of America (addressing the Newcomen 
Society, American Branch, on the 40-Year March of 
Radio ) 

“When victory is won, at last, a great wealth of 
knowledge and skill and manpower will be ready to be 
turned from destruction to construction. Those who 
have watched the wartime developments in television, 
for example, in which the present laboratory advance 
cannot be disclosed, expect television to establish the 
basis for a great industry, after the war. A new elec- 
tron microscope, small enough and inexpensive enough 
to be used by hundreds of medical, university, and 
industrial research institutions, is capable of magnify- 
ing infinitesimal bits of matter up to 100,000 times. 
Under the pressure of speed and efficiency, the indus- 
trial use of the science of electronics, created by radio, 
has increased tremendously. Radio frequency heating, 
supersonics, and many other applications have been 


brought within reach, by new radio tubes. In other 


industries, comparable advances are waiting to be 
offered to a better world when the lights come on 
again. 


They can be offered with spectacular swift- 
ness; not through dragging years, as in the early age 
of invention. The very speed with which vast im- 
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provements can come—in aviation, automobiles, new 
materials, housing, and in other fields—is a challenge 
to us to make the very most of our broad opportunities ; 
to keep our eye upon America’s far horizon. To attain 
the fullest measure of the enrichment of our daily 
lives offered by scientific and industrial progress, our 
first thought should be: that the peace we make when 
victory at last is won shall be a peace that will endure. 
Our second thought, when peace eventually comes, 
should strike closer home. As loyal and_ patriotic 
Americans, we must do everything in our power—to 
the very limit of power—to carry into the future our 
individual initiative, our self-reliance and our political 
freedom. These heritages have created the constantly 
increasing pace of its truly marvelous inventive prog- 


os 


ress. 


CHARLES E. WILSON, Executive Vice Chairman, 
WPB_ (before the Small 
mittee )— 


Senate Business Com- 

‘By the end of the year, orders placed with smaller 
business concerns are expected to amount to billions 
of dollars. At present about $30,000,000 of work a 
week is being placed with little business concerns 
through the Smaller War Plants Corp. Through this 
re-distribution of order backlogs I believe that many 
of the smaller plants will receive a very much larger 
part of the job than they have heretofore and at the 
same time the delivery of the things needed for the 
war effort will be speeded up.” 


JOSEPH SLEPIAN, Associate Director, Westing- 
house Research Laboratories— 

“Freeing the electron has already provided the pres- 
ent-day wonders of radio, television, X-ray, talking 
movies and the electric eye. Even more amazing things 
have been done behind the curtain of war censorship. 
More surprises are ahead waiting to be developed by 
electronic engineers now in school or college who are 
just beginning their life’s work in research labora- 
tories. Electrons play a part in almost every process 
in the universe; some are not ordinarily thought of as 
electrical although electronics has come to mean some- 
thing specific. Normally a radio tube is called an 
electronic device while a copper wire carrying elec- 
tricity is not. Generally, an electronic device is one in 
which the electron is set free from the atom nucleus 
around which it ordinarily revolves.” 


A. W. ROBERTSON, Chairman of the Board, West- 
inghouse Electric Mfg. Co. (in that organization’s 57th 
Annual Report to stockholders )— 

“The chief products manufactured by the compan) 
continue to be motors, generators, turbines and equip- 
ment for the transmission, use and control of electric- 
ity, but the demands of war have added other important 
apparatus to the list. Westinghouse has developed spe- 
cial equipment for tanks. We are one of the largest 
radio manufacturers in the world, and in 1943 we ex 
pect to make more radio equipment than any other one 
product. The Government has frequently called upon 
us to build products entirely new to Westinghouse. 
The tank-equipment previously mentioned is an exam 
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ple. Those in charge of the mecinanized forces pre- 
sented this problem: Could something be done to help 
the gunner in a tank improve his aim? Gunners firing 
at fast-moving enemy planes must make instant mental 
calculations, including many variables such as distance 
to the target, its speed, its direction of travel, amount 
of windage, and so on. Obviously no human _ brain 
can make such rapid, complex calculations with ac- 
curacy. Westinghouse is at work on an electro-me- 
chanical brain to do this calculating for the gunner 


automatically, accurately, and instantly.” 


LEONARD P. AYRES, Vice President and Statisti- 
cian, Cleveland Trust Co. (in a current business bulle- 
tin of that bank). 

“Volume of war production at the end of last year 
was five times as great as it had been in mid-1941. At 
the close of last year the volume of production for 
civilian use was only about one half as great as its aver 
age for 1940-1941. 


cannot continue much longer at any such pace, because 


Clearly the processes ot shrinkage 


civilian needs must be met and must be maintained at 
a level high enough to sustain the essential war pro 
duction.” 


JAMES S. KNOWLSON, President and Chairman 
of the Board, Stewart-Warner Corp. (in his annual 
report to stockholders ) 

“During 1942, our first full vear of war production, 
your company produced more goods than in any pre- 
vious year of its history. This was made _ possible 
only by the work of the thousands of the company’s 
loyal employees and that of the hundreds of subcon- 
tractors who have likewise made their contribution. It 
has been no easy task to turn out of these same plants 
with which the company entered the war period, $88, 
913,625 worth of 
$53,933,908 in 


goods in 1942 as compared with 
1941 and $29,272,500 in 1940. We 
problems. Raw 


have had many material shortages 


have threatened throughout the year and with many 
men and women going into the services labor turnover 
and labor costs have increased. A considerable num 
ber of the war products which the company has under 
taken to produce were of its own design and the 
results pay tribute to the skill of our engineering 
organization. 


E. F. FISHER, General Manager, Fisher Body Di- 
vision, General Motors Corp. (advising employees why 
production schedules must change from day to day with 
resultant layoffs and cessation of work) 

“There have occurred in this and other of our plants 
what may have appeared to you to be inexcusable in- 
terruptions of work. It certainly does not appear on 
the surface to be efficient operation when we work long 
hours of overtime, and on Sundays and holidays, and 
then close down for a day or two waiting for materials 
or necessary tool changes. Unless all the 
known, these constant face-abouts may easily be inter- 


facts are 


preted as managerial blunders, poor planning, or even 


governmental inefficiency. But we cannot operate, in 


war, on the ‘steady flow’ basis to which we were ac- 
customed in time. 


peace Frequently engineering 


changes are required immediately to meet the con- 
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tinually changing conditions on the fighting fronts. 
Frequently materials must be quickly transferred to 
other—and for the time being—more important proj- 
ects. Sometimes schedule changes must be made in the 
middle of a day’s production to meet an emergency 
requirement. That is war. That is what we are all 
We must work to our utmost each day 
resources at our command. Material 
shortage may have handicapped us yesterday; tomor- 
row the government might find it necessary to alter our 
entire program. Nevertheless our job today is to be 
on the job, producing all we can the best we know 
how. That is wartime efficiency. It is radically dif- 
ferent from the accepted standard of peacetime effi- 
ciency. 


up against. 
with all the 


Regardless of the consequences we must gear 
our production to the ever changing requirements of 
, : 

the men at the front. 


ROBERT C. STANLEY, Chairman and President, 
International Nickel Co. (in the annual report of that 
organization ) 

“The expanded production of nickel already attained, 
coupled with conservation in its applications and organ- 
ized salvage of nickel bearing scrap, has eased the 
threatened shortage of supply. It would now appear 
that a sufficient tonnage of this strategic metal is avail- 
able to meet all vital requirements of our armed forces.” 


FOWLER McCORMICK, President, International 
Harvester Co. (in a public announcement )— 

“Our company has been assigned the responsibility 
for handling many large war orders of a type which 
must be handled by a large company in order to obtain 
the speedy production essential to the war program. 
.. . We have done our utmost to bring the maximum 
number of smaller companies into the filling of those 
orders. \Ve need their help, they need ours. Through 
cooperation between us, war production is speeded up. 
We want little business to survive the war. We recog- 
nize an obligation to do our share to see that it does. 
\We know full well that big business can’t survive 
without little same economic forces 
that would strangle the one, would, in time, kill the 
other. 


business. The 


We know that America’s economy cannot be 
healthy, cannot provide employment for workers or 
good products at low prices for customers, unless small 
business, medium-sized business and big business are 
all functioning, each at the job it can do best. America, 
after the war, will need them all.” 


C. E. GRIFFIN, Dean, School of Business Adminis- 
tration, University of Michigan (in a message pre- 
pared for the Advertising Federation of America) 

“It may well be that American business will face its 
most crucial test in the few years following this war. 
If private business can give jobs to the millions who 
will be displaced from the armed forces and war indus- 
tries, that test will have been met. If it fails, there 
will very possibly not be another chance in our time. 
And so a duty second only to winning the war rests 
upon American business men to lay their plans for 
that tremendous job of reconversion. This means 
planning of products and preparing and preserving the 
normal lines of trade. 
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RE LAYS BY GUARDIAN MEET ALL CONTROL NEEDS 


% Whether the principle is electronic or magnetic... whether the job requires a tiny A.C. 
relay or a heavy-duty D.C. solenoid... whether time delay or instantaneous action... there 
is usually a “Relay by Guardian” fo meet the “specs” on most applications . . . from animated 
electric signs to electric chokes for the Army’s amphibious tractors. 
















A Midget Relay « ; : for tight places... 

a, The tiny series 195 relay shown at the right weighs less than an 
ounce, but it’s a cocky and energetic little bantam . . . full of life and 
fight. ..ina small way, of course—but plenty sufficient for its job in 





e aircraft, radio and other applications where small size and light- 

: weight are at a premium. Like to know more about it? Write for 3 

ons Bulletin 195. No obligation. Series 195 Relay 

ir. 

ho 
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ats 1697-D WEST WALNUT STREET CHICAGO, ILLINOIS 





A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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SMALL, LIGHTWEIGHT RELAY 


Handles 10 amp. at 30 volt de. Recommended for air- 
plane and other specialized uses, the unit weighs only 
5 oz. It withstands 15 G. ac- 
celeration and has a contact 
pressure of 60 grams. Nom- 
inal coil voltage is 12 dc. with 
pickup of 6.5 volt, 0.92 watt, 
at 20 deg. C. At 12 volt, coil 
wattage is 3.2, temperature 
rise, 32 deg. C. G-M Labora- 
tories, Inc., 4326 N. 
Ave., Chicago, II. 


Knox 





RAPID DISCONNECT SPLICE 


Has staked-type tip and conductor connections. Iden- 
tical male tips are attached to ends of both conductors 


a et Fe eT) 





and inserted in berryllium-copper pressure sleeve., Re- 
sulting electrical joint exceeds Army and Navy re- 
sistance requirements for aircrait specification. Con- 
tact is made with a wipe and the constant pressure of 
the coupler permits repeated use of the device. Spe- 
cial tools are supplied for staking tips to conductors. 
Thomas & Betts Co., Elizabeth, N. J. 


CONTROLLED VOLUME PUMP 


Can deliver quantities ranging from one pint per hour 


to full rated capacity, accurately and continuously. 





Pump in the illustration is specially designed for 
handling synthetic latex but other styles of similar 
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design are suggested for distillates, ethylene, alkalies, 
glycol, butane, acids, propane, tars, asphalts and acid 
sludge. A micro-adjustment with vernier dial provides 
means for controlling the stroke to within 1/500 of its 
length and a step-type, ball check valve maintains volu- 
metric efficiency with small likelihood of failure. 
Valves and other parts are made of suitable materials 
for use with specific material being pumped. Milton 
Roy Pumps, 1383 E. Mermaid Ave., Philadelphia, Pa. 


AUTOTRANSFORMER FOR INDICATOR LIGHT 
From sea level to 60,000 ft. and 140 deg. F. to —40 


deg. F. Conforming with Air Force specifications these 
units rate at 30 
va., 3.0/1.5 volt 
in styles for 115- 
and 26-volt, 400- 
cycle, 
phase supply. 
Fifty-two 0.19- 
amp. T-1% 
bomb indicator 
lights can be op- 
erated. Size 
(2% x3%x 1¥Y in.) and weight (13% oz.) are small 
and the units are designed to withstand vibration and 
corrosion. 


single- 





Low-voltage tap allows for dimming or 
voltage reduction to protect lamps when less than the 
full quantity are on. General Electric Co., Schenec- 


tady, N. Y. 


SINTERED IRON PARTS 


Save metal, substitute for critical materials, eliminate 
machining, and provide lasting, low cost product com- 





ponents. Three distinct compositions are supplied. 
Parts are die-formed of pure metal powders and sin- 
tered at high temperature. One composition is a 
porous, iron, bearing alloy without tin and with only 
5 per cent copper. It is suggested as an alternate for 
copper-tin-bronze with or without lubricant impregna- 
tion. Another type has 10 per cent copper and an oil 
impregnation of 25 per cent. It is recommended for 
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PARTIAL LIST OF 
STOCKS ON HAND 


Alloy Steels 
Babbitt—Solder 
Bars—Shapes 
Boiler Fittings 
Floor Plate 
Rails—Plates 
Reinforcing—Wire 
Rivets—Bolts 
Shafting—Piling 
Sheets—Strip 
Stainless Steel 
Structurals 
Threaded Rods 
Tubing—Drill Rod 
Welding Rods 






To Help You 


Increase Production . . . 


Every kind of steel used by 
the electrical manufacturing 
industry is in Ryerson stocks. 


Practically all of the thousand and one vital uses for 
steel in the nation’s war effort are served by the wide 
range of steels quickly available at Ryerson. A nation- 
wide organization of ten Ryerson Steel-Service plants 
is ready to furnish the steel you need. 


True, wartime demand has cut into Ryerson stocks, but 
by working with us you can probably get steel if it’s any- 
where to be had. Whether your problems involve pro- 
curement, application or fabrication you can depend 
on Ryerson to help you meet your requirements. Call 
Ryerson for prompt action when you need steel. 


Joseph T. Ryerson & Son, Inc., Chicago, Milwaukee, 
St. Louis, Detroit, Cincinnati, Cleveland, Buffalo, Bos- 
ton, Philadelphia, Jersey City. 
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Just off the Press! 


IT’S VALUABLE 
IT'S INDISPENSABLE 
IT’S TIMELY 


So Send TODAY for Your Copy! 


Complete Information 
On Timing Motors 


FOR USE IN: 


Automatic Reset Timers 
—Time Delay Relays— 
Vacuum Tube Circuit— 
Controls, etc. 


Extensively used in Plate 
Circuit Time Delays for 
Communication Equip- 
ment. 


MANUFACTURING COMPANY 
* INCORPORATED a 








heavy-duty slow-speed jobs where high tensile strengt! 
is required. The third variation is straight iron wit 
25 per cent oil and is used for parts other than bea: 
ings. It has an exceptionally smooth mirror-surfac 
for reducing friction under heavy loads and at slo\ 
speeds. sound Brook Oil-Less Bearing Co., Bow 


Brook, N. J. 


BATTERY VOLTAGE REGULATOR 


Includes auxiliary automatic thermal switch timed t 
operate 10 sec. after main circuit is closed. Made in 
vacuum tube form, the regulator 
has standard octal base. It is being 
specified to control voltage deliv- 
ered to an aircraft vibrator from a 
source varying between 20 and 30 
volt. Final voltage is held between 
6.0 and 6.3. Variations on this par- 
ticular style can be provided to ex- 
ercise similar control on any load 
which does not require regulator 
consumption beyond 40 watt. Am- 
perite Co., 561 Broadway, New 


Y ork, N. 





LIGHT, COMPACT, MOTOR STARTER 


Takes up less than half the space of former units with 
the same ratings. Indicated for use with machine 
tools, textile ma 
chinery, pumps, 
fans, and similar 
equipment, the 
starter is de- 
signed for group, 
inbuilt, or re- 
mote mounting. 
Its armature is 
of the clapper 
type with knife- 
edge bearings 
and double- 
break, silver-to- 
silver contacts. 
Overload relays 
are reset by 
hand or auto- 
matically. For 

sequence or aux- 
ilary interlocking, four normally open or normally 
closed contacts can be incorporated. Wiring space has 
not been reduced. Westinghouse Electric & Mfg. Co.. 
East Pittsburgh, Pa. 





ACTIVE THERMOSTATIC BIMETAL 


Does more work for its size than previous types. Based 
on the use of a new alloy, the bimetal has greater 
thermal activity and higher relative resistivity. By its 
use in a corresponding temperature range, the element 
can do 51 per cent more work or be 34 per cent smaller. 
Or with a uniform current load it can do 188 per cent 
more work or be 65 per cent smaller. Physical charac 
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t! 
he 
la 
ys 
jar : 
1e PRODUCTION FACILITIES available ADEQUATE STOCKS of India Mica NATURAL SHEET MICA for radio, COMPETENT ADVICE as to the type 
for the manufacture of built-up splittings on hand in the United sparkplugs, magnetos, etc., must be of insulation best suited to a partic- 
e- Electrical Mica are sufficient to States will continue to be replen- strictly conserved, but this does not ular application is available from 
handle all present demands. ished under present conditions to affect built-up mica products which any member of the Manufactured 
1p, keep pace with demands. are made from mica splittings. Electrical Mica Section of N.E.M.A. 
e - 
ig 
is HERE is still no adequate substitute for méca in its are in the United States adequate stocks of the India 
e1 many applications as electrical insulation. And in mica splittings from which built-up mica products 
le the last analysis, mica is the vital link in the perform- are made. 
85 ance chain of practically all electrical equipment. To- Natural sheet mica is used for radio and magneto 
: day, performance of such equipment is not merely a condensers, sparkplugs, and many other military de- 
O matter of economy or safety or convenience... it vices, and must be strictly conserved, but this does 
ts. ‘ ’ oars 
means the difference between life and death, victory not affect built-up mica products of which there is no 
LVS 4 ° e ° i ‘ 
aa and defeat to our soldiers, sailors and airmen wher- shortage that need restrict the design or hinder the 
) . ° ° : ° 
. ever they may fight. >a production of electrical machinery, equipment or 
‘ At the outset, we can authoritatively assure you appliances. 
- that built-up mica products, the best safeguards of Any of the companies listed below will gladly 
lly electrical performance, are still available. Extensive idvise you as to the type of built-up mica most suit- 
as production facilities of the Manufactured Electrical able for your application and give efficient service in 
0 Mica Industry have not yet been strained ..and there meeting your requirements. 
ala i 
Sponsored by 
se +. . e . 
pew Continental-Diamond Fibre Co. Mica Insulator Company 
te 
: s ae 
its The Macallen Company New England Mica Company 
ent , 
i — Westinghouse Electric & Mfg. Co. i 
er Members of the Manufactured Electrical Mica Section, N.E.M.A. 
aC 








\PRIL 1943 










teristics are these: Temperature range, —50 to +600 
deg. F.; weight, 0.27 lb. per cu. in.; hardness, low 
expansive side, Vickers-Brinell, 210; hardness high 
side, 235; deflection constant, strip, 100 to 200 deg. F. 
0.0105; for coil, 1.35; torque constant for strip at 80 
deg. F., 0.0047 ; for coil, 0.000027 ; electrical resistivity 
at 80 deg. F., 665 circular mil feet; and temperature 
coefficient of resistance, 100 deg. F. to 200, 0.000575 
\V. M. Chace Co., 1600 Beard Ave., Detroit, Mich. 


FOUR-CIRCUIT CONTROL TIMER 


With program variation adjustments by speed and cam 

contour changes. Four dielectric cams are motor 
driven to actuate silver, make- 
and-break contacts to control ma 
chine operations. Temperature, 
humidity, and such ambient con- 
ditions have no effect on timing. 
Construction is with an eye to 
precision and strength. Unit op- 
erates on 110-volt, 60-cycle cur- 
rent, weighs 10 Ib., has dimen- 
sions 7 x 8 x 3% in. Reynolds 
Electric Co., 2650 W. Congress 
St., Chicago, Il. 


3 00,:iZo10R DOTS 


A MINUTE 


Completely color-coding this condenser. 
Every dot adifferent color with a special 
meaning. The part number is done at 
the same operation. 


A MARKEM Dial Feed Automatic Machine 
with flexibility to permit quick change-over 
for all three sizes of condensers and for colors 
of dots (17 standard color changes), was 
developed to replace hand work. 


REACTANCE SLIDE RULE 


Facilitates numerical solution of all reactance calcula- 
tions. It solves problems involving resonant frequency, 
capacitative and inductive reactance, dissipation factor, 
and coil Q in one setting of the slide. Answers are 
given in their right order of magnitude and it is un- 
necessary to determine decimal points separately. Ac- 
curacies within 2 per cent can be attained. A set of 
examples is enclosed with the rule to help familiarize 
you with its operation. Shure Brothers, 225 W. Huron 
St., Chicago, Il. 


Every manufacturer of condensers in volume 
is using or planning to use this machine, and 
our purpose in advertising it is not primarily 
to sell machines for this specific work but 
rather to demonstrate how Markem equip- 
ment solves marking problems—brings mark- 
ing into line with speed production on any 
material, plastic, wood, metal, cloth or paper. 


MARKEM machines 


PHOTO-ELECTRIC CIRCUIT CONTROLS 


Serve specification points where long service life and 


MAR KiEM 


VARIABLE DESIGNATION 
MARKING MACHINES 


BOXES, LABELS, TAGS, EN- 
VELOPES, TICKETS, TAGS, 
LABELS FROM CONTINUOUS 
ROLLS, COLLARS, SOCKS, 
STOCKINGS, SHIRTS, SHOE 
LININGS, TEXTILES, LEATH- 
ERS, SYNTHETICS, GLASS, 
METAL, WOOD, PLASTICS, 
PRINTED SURFACES, RUB- 
BER SHEETS - ABRASIVES 


SHAPE AND SUBSTANCE 
PRESENT NO PROBLEMS. 
There's a Markem machine to 
identify or decorate every part 
or product known to industry. 
And out of the Markem labora- 
tories come special process inks, 
rotatable type wheels, special type 
bars or master printing plates so 
that Markem is the only source 
of supply you need for marking 
machines, devices and supple- 
mentary matcrials. 


give clean, perma- 
nent identification 
and designation 
marking.**‘Markem”’ 
means a service 
machines, methods 
and ink, plus spe- 
cialized engineering 
skill. 

Put your marking 
problem up to 
MARKEM. 


Ask for Catalog E4 


the ability to withstand moisture and dust are requi- 


sites. Four models of the photo-cell unit (A) are sup- 
plied to permit use under practically all circumstances. 
All are rated at 3 amp., 110 volt, 60 cycles, but auxil- 
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Modern Measurements... 


without mechanical movement or its limitations 


Perhaps no single type better illustrates 
the indispensable nature of the Electronic 
Vacuum Tube throughout science and in- 
dustry than RCA Cathode-Ray Tubes. 

Used in Oscillographs, these tubes are 
pacing the way to new, higher standards of 
measuring anything or any phenomena that 
can be transformed into electrical impulses 
—and doing it without mechanical movement 
and the limitations inherent in such move- 
ment. Every day, RCA Cathode-Ray Tubes 
are proving unexcelled in the development 
and production of war materiel. They are 
being used in such widely diverse fields as 
acoustics and vibration studies . . . studies of 
magnetic phenomena . . . water-leak tests 
--. geological and geophysical investigations 
-». Manufacturing operation tests... ignition 
timing and adjustment work . . . medical and 


biological research . . . engine-pressure in- 
dications . . . power plant maintenance .. . 
aeronautical engine synchronization . . . and 
a host of others, including their better-known 
applications in communications, radio and 
servicing. 

Other RCA Tube types, from Phototubes 
to Power Tubes, are doing equally important 
jobs contributing to the war effort along 
entirely different lines—and doing them so 
well that today’s “Do It the Electronic Way” 
becomes far more than a slogan. It stands as 
a challenge to every civilian and war industry 
to handle countless tasks faster, more ac- 
curately, or more economically than they 
have ever been handled before! 


RADIO CORPORATION OF AMERICA 
RCA Victor Division, Camden, N. J. 


Do Things Faster, 
More Accurately, 
More Economically 


THE ELECTRONIC WAY! 


Communicating * Measuring « Checking 
Analyzing + Actuating « Protecting 
Testing * Detecting * Matching « Sorting 
Controlling * Magnifying + Heating 
Rectifying * Counting + Transforming 


Seeing” « Feeling” 


The following RCA Tube publications are avail- 
able from Radio Corporation of America, 
Commercial Engineering Section, Harrison, N. J. 


RCA PHOTOTUBES (booklet on request) 
RCA POWER AND SPECIAL PURPOSE 
TUBES (catalog on request) 


RCA TRANSMITTING TUBE GUIDE 
(Guide 35c net) 
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“CROSS-WOUND” (“7:2") 
COILS FOR RADIO RECEIVERS 


accurately produced at rates two to 
three times greater than average of 
single-coil winder. 


Intermediate-frequency transformer, antenna loading, radio frequency 
transformer, antenna plate, and other ‘“‘cross-wound’’ coils are being 
produced on the Universal No. 84 Winding Machine to the strictest 
of requirements at rates far exceeding average output from single 


coil winders 





This 
specifications simultaneously 


three, or four coil sections of like 
Plant records show 900 to 1000 coils 
averaging 625 wire turns each 


machine winds two, 


output per day per operation 








Daily 
operator 


output can be further increased with two machines per 


Automatic control by means of a highly accurate wire 
turn counter will stop the machine at the completion of a coil group. 


HH ee 


Uniformity of winding resuits 


through the use of a ‘gainer 
mechanism” for positively placing 


the wire turns in any required location. 


Flexibility and quick change-over are assured through new ‘“‘strap- 
type” tensions with calibration feature, which provide accurate tensionizing 
of wires ranging from No. 19 to No. 42 Also, wire guide holders are 
adjustable for different coil positions 


Durability results from simplicity of design and rugged construction 
Many machines being used today by well-known manufacturers of radio 
equipment have been in service since 1930 

W rite 


for further information. 








UNIVERSAL WINDING COMPANY 


PROVIDENCE, RHODE ISLAND 














be added 


Light requirements rang: 


Wary, non inductive switches can to increase 


contact capacity to 10 amp. 


from fc. min. to 4 Infra-red filters can be 


sup 
plied. “Two models of light source units (1B) are made 
Operating current can be drawn from the control o1 
obtained by individual, 110-volt transformer with tap 
to permit intensitv adjustment Housings for bot] 


photo-cell and light-source units are of 16 gauge draw 


steel finished in grey wrinkle 


s 


Cork gaskets provide 


weather and dust-stopping seal. Knockouts are located 
at the bottom for conduit or BX connections Kor 
locking, a hasp is secured to the lower housing. United 


Cinephone Corp., Torrington, Conn 





ELECTRO-PNEUMATIC TIME RELAY 


\djusts from a fraction of a second to several minutes 
Controlled by diaphragm, action is unaffected by varia 
tions in voltage, 
temperature, and 
humidity. At 

rangement of 
components ts 
planned to min 
imize size 

Height is 
inches, 


four 
weight, 
23 oz., a reduc 
tion from previ 
ous types, right, 
in illustration 
Non-critical ma 
terials are used in all but the actual operating parts 


Elizabeth, N. J. 





\merican Gas Accumulator Co., 


TRACTABLE, LOW EXPANSION ALLOY 


Removes difficult-machinability obstacle from use of 


Addi 


36 per cent nickel, low thermal expansion alloy. 











tion of selenium to the original analysis has improved 
cutting and drilling properties without making any 
change in thermal expansion rate. Parts in illustration 
show difference between old alloy, left, and new, right. 
Identical tools and procedures were used on both pieces. 
Development opens potential points of specification in 
products where thermal properties have been needed 
but machining problems have made use of the previ- 
ously existing alloy impractical. Carpenter Steel Co., 
Reading, Pa. 


TO STITCH AIRCRAFT PARTS 


\Vire for high-speed stapling of parts in sub-assemblies 
of aircraft. Special analysis steel gives minimum ten- 
sile strength of 290,000 psi. for binding of rubber, plas- 
tics, fiber board, laminated wood, and similar construc- 
tion materials to stainless steel and aluminum. Wire 
is held to 0.051-in. diam. with small tolerance and will 
penetrate 0.030-in. stainless, 0.040-in. dural, and 0.060- 
in. aluminum. The softer element of the combination 
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TANCOR Professional Series accurate chassis punchings may be 

Transformers’ case design com- made with assurance of easy instal- 
binesasmartappearanceand uniform lation or replacement. 
pattern with rugged mechanical con- This line of Stancor transformers 
struction. The reversible mounting combines sound engineering with 
feature increases the range ofapplica- highest quality materials and preci- 
tion. Uniform mounting centers are sion manufacturing. No sacrifice of 
maintained for each case size; thus, quality is tolerated. 


For further information write for catalog No. 240 


STANDARD TRANSFORMER CORPORATION 


1500 NORTH HALSTED STREET © CHICAGO D j MA € N S | Oo N S 


Professional Series Transformers 


2142" 
1156") 2%" 
2%" 4 14%6"| 26" 
3" VAs" | 37%" 
373" 3%6" | 46" 
4)" 377%2"| 4/6" 
514" 444" | 4c" 
51%6"| 6%e" | 4'%6"| 554" 
714" | 7" 6%" | 6" 
8%" | 74%" | 7%" | 612" 
8%" | 9" 7%," | 8" 
834" |10" 7H | 


STANCGCOR 
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EVERLASTING 
FASTENINGS 


THESE 


Brass Bronze 


Hexagon head STOCK | To Order 
Flat head... STOCK To Order 
Round head. . STOCK | To Order 
Fillister head STOCK | To Order 
Special. ... To Order] To Order 


THESE 
ALLOYS 


‘| Copper Everdur | Monel (Stainless 


To Order |To Order| To Order| To Order 
To Order| STOCK | STOCK | STOCK 
To Order| STOCK | STOCK | STOCK 
To Order| STOCK | STOCK | STOCK 
To Order |To Order} To Order| To Order 


— 


Bolts: 
Machine To Order} STOCK 
Carriage STOCK | STOCK 
Flat head... To Order} STOCK 
Round head... .. .|To Order| To Order 
Oval head...... .|To Order! To Order 
...]To Order| STOCK 
STOCK | To Order 
To Order! To Order 





To Order| STOCK | STOCK | STOCK 
To Order| STOCK | STOCK | STOCK 
To Order| To Order| To Order 
To Order| To Order] To Order 
To Order| To Order 
STOCK | To Order| To Order 
To Order To Order| To Order 
To Order| To Order| To Order} To Order 





STOCK 
STOCK | STOCK 
STOCK | To Order 
; STOCK | To Order 
Knurled..........] STOCK 
Seecial....... To Order| To Order 


To Order} STOCK | STOCK | STOCK 
STOCK | STOCK | STOCK 
STOCK | STOCK | STOCK 


To Order |To Order| To Order| To Order 





STOCK | To Order 
STOCK | To Order 





‘ STOCK 

Heavy American 

Standard. ..| STOCK | STOCK 
Light American 

Standard. STOCK | To Order 
Regular American 

Standard. STOCK | STOCK 
Machine screw... .| STOCK | 
Castellated STOCK | To Order 
Wing STOCK | 
Special..... To Order! To Order 

STOCK | To Order 


STOCK | To Order 


To pat To Order 


To Order| To Order| To Order] To Order 
To Order |To Order| To Order! To Order 


To Order| STOCK | STOCK | STOCK 
STOCK | STOCK | STOCK 


| STOCK | STOCK | STOCK 
STOCK | STOCK | STOCK 
To Order|To Order| STOCK | STOCK 
STOCK | STOCK 

To Order |To Order| To Order| To Order 
To Order |To Order| STOCK | STOCK 





STOCK | STOCK | STOCK | STOCK 
STOCK | STOCK | STOCK 





STOCK 
STOCK | To Order 


In the above table, *‘STOCK"’ 
means carried in stock; *‘To 
Order’’ means made to order. 
Harper stocks a total of 4320 
items .. . large quantities of 
each. Many are ‘‘Unusual and 
hard to get.’ Besides, the 
Harper special order depart- 
ment is fully equipped with 
dies, tools, taps and special 
machinery to make a variety 


To Order|To Order} To Order| To Order 


To Order| STOCK | STOCK 
STOCK | STOCK | STOCK | STOCK 








of ‘‘super-unusual and out of 
the ordinary’’ fastenings. 


You Need Our Catalog 


. and reference book. 80 
pages—4 colors—193 illustra- 
tions—numerous tables and 
other data. Free when re- 
quested on company letter- 
heads. 


THE H. M. HARPER COMPANY 
2609 Fletcher St. 







* Chicago 
45 W. Broadway 
tow York City 


can be penetrated 34 in. 


Several hundred stitches- 


minute can be made in the fabrication of such no; 
stressed airplane parts as hatch and landing gear door 
heating ducts, shrouds, cold air ducts, and the lik: 


land, Ohio. 


American Steel & Wire Co., Rockefeller Bldg., Cley 


SWINGING-VANE LIQUID PUMP 


Can handle corrosive, mildly abrasive, and extremel 
viscous liquids. 





Capacities range from 20 to 700 gpm 


at pressures up 
to 300 psi. and 
temperature to 
600 deg. F. Spe 
cial steam-jack 
eted unit permits 
pumping of ma- 
terials normally 
solid at room 


temperature. Use in mechanism of buckets or vanes 
which bear on inner surfaces a casing by centrifugal 
force gives sustained volumetric efficiency, permits easy 


renewal of wearing parts. 


Rapids, Mich. 


Blackmer Pump Co., Grand 


AUTOMATIC VOLTAGE STABILIZER 


Insensitive to load power-factor and undamageable by 
conditions ranging from open to short circuit. Con- 


stant output of 
115 volt is pro- 
vided from in- 
put varying be- 
tween 95 and 
130 volt and 
with power fac- 
tor ranging from 
unity to 0.8 lag- 
ging. Supplied 
in ratings from 
50 to 5000 va., 
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a 
ee 
ee 
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Pere, 


these devices suggest specification in radio transmit- 


ters, electronic tube apparatus, motion picture sound 
equipment and projectors, telephone auxiliaries, X-ray 
machines, photocell apparatus, and for calibration oi 


meters, instruments, and relays. 
Schenectady, N. Y. 


General Electric Co., 


GENERATOR EQUALIZING RESISTOR 


For 200 amp. aircraft generators. Designed to be light, 
compact, and rugged, this component withstands ex- 





tremes of vibra- 
tion and temper- 
ature encounter- 
ed in flight con- 
ditions of all 
kinds. Bearing 
the approval of 
the U. S. Army 
Air Force for 
specification in 


military airplanes having multi-generator electric sys- 


tems, this equalizing resistor is tested individually by 


ELECTRICAL MANUFACTURING 
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bE becbienic COMPONENTS 


PRECISION MECHANICAL 


APPARATUS AND CONTROLS, EN- 
CLOSURES, AND CABINETS. FLUORESCENT APPLICATIONS FOR 
DIALS AND PANELS. 


COMPLETE FACILITIES FOR STAMPED 
METAL PARTS AND FINISHING. FABRICATED STRONG ALLOY 
ALUMINUM PARTS, 


ANODIZING, HEAT TREATING, WELDING 


CROWE NAME PLATE & MANUFACTURING CO 
3701 RAVENSWOOD AVE 


CHICAGO, ILLINOIS 
APRIL 1943 








Typical small parts produced parts can be produced auto- 
on GOAT 4-Slide Machines. matically. GOAT specializes 
From No. 00 to No. 3 sizes to in production of stamped, 
handle wire from .005” to 344” drawn and formed metal parts 
diameter or strip from .005”° ranging from .002” to 4,” 
to l4o” thick up to 2” wide. metal thickness using all type 
Intricate blanked or formed metals and alloys. 


INQUIRIES INVITED 


METAL STAMPINGS Inc. 


Division Of THE FRED GOAT CO., INC. 
Machinery Specialists since 1893 
320 DEAN STREET, BROOKLYN, N. Y. 


CE / RE © ae 


BETTER 
BLACK 
FINISHES 


Correct Surface Preparation Important 
Before Applying Black Finishes 








Are you putting a black finish on iron or steel work ? 
Or on aluminum, brass, zinc, cadmium or copper ? Then 
you know how essential CHEMICALLY CLEAN base 
metal surfaces are...how ALL smut, oil, grease and 
dirt MUST be removed! Play safe! Effective, fast-work- 
ing Oakite materials designed for this work will give you 
a thorough degreasing job. Let us help... write today! 


OAKITE PRODUCTS, INC., 18HTHAMES STREET, NEW YORK, N. Y. 
Representatives in All Principal Cities of the U. S. and Canada 


= 
we we , . i n, CLEANING 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 











the supplier and set to the standard voltage drop 
quired. Avia Products Co., 737 N. 
Los Angeles, Calif. 


Highland A 








TOUGH-SERVICE SWITCH 


Mounts in water- or gas-tight enclosure. Single-pole, 


eee ai 
3-way, and double-pole types are supplied for rotary 





action and with composition bases. Ratings of all are 
10 amp., 250 volt. Having a maximum diameter of 
244 in., the units have flat sides which allow mounting 
on 134-in. centers. Overall height is 134 in. Ratchet 
plates, escapements, and springs are heavily plated to 
prevent rusting. Watertight handles are also ayvail- 
able. Bryant Electric Co., Box D, Barnum Station, 
Bridgeport, Conn. 





DOUBLE-LOCKING CONTROL RELAY 


Contains balanced armature. Enclosed short-travel 


switches or as many as 12 springs to a side in pile-up 





form can be actuated with maximum capacity of 5 amp. 
at 110 volt ac. Coils are 10,000 ohm each.  Light- 
weight, the unit measures 234 by 11546 by % 1. 
Design aim is ruggedness and ability to undergo con- 
stant vibration and severe shocks encountered in mo- 
bile unit specification points. Cook Electric Co., 2700 
Southport Ave., Chicago, Il. 


HIGH TEMPERATURE PLASTIC 





Formed by combination of the element silicon with 
straight chain or ring type methyl and ethyl molecule 
groups. Bearing the generic term “‘silicone” the prod- 
uct can be made solid with a melting point of 500 deg. 
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Are you one of the many companies who 


are working on airplane subcontracts? 
It may be the first time you’ve worked 
with aluminum, and the job is strange 
to your workmen. You have received 
materials and specifications from your 
prime contractor, but you may need 
detailed information on some particular 
phase of the fabricating work. 
Aluminum Company of America 
has prepared both literature and task- 
instruction motion pictures which are 
available to you. Often, this mate- 
rial will answer your questions ade- 


quately. In some cases, however, you 


ALCOA DIRECTS 
RUE Y Uae! 


may require help on specific problems. 

Alcoa engineers have spent a lifetime 
developing the best methods for fab- 
ricating aluminum alloys. Perhaps we’ve 
already helped some airplane builder 
solve the very problem that has you 
stymied. We’re anxious to pass on all 
such information as will speed the war 
effort. Or, if it’s a brand-new prob- 
lem, we're ready to get going on 
that, too. 

\ letter or telephone call will start 
help on its way to you. Contact 
ALUMINUM COMPANY OF AMERICA, 2179 


Gulf Bldg., Pittsburgh, Pennsylvania. 


hard 


JET OILS RESISTANCE 
yeT ALIZED steel 


Se aS eae 


THE ORIGINAL BLACK OXIDE FINISH 
FOR IRON AND STEEL 


Quickly applied . . by immersion . . on iron and steel, JETAL'S 


; dense black resists abrasion and corrosion. 
penetrating, non-reflective, 


Deep- 


rust-resistant. It will not chip, 


scale or peel . . does not change dimensions or surface textures 
. requires no ‘elaborate equipment, no electric current. 


FOR INCREASED 
treat 
Jet-oils ed ours 0 to 


M ie 7 
/ Providence. R.! 


\ a 
cs he 


ed with 
liary $00 


fective substitute for nickel, 
zinc, cadmium and tin plating. 


Immediate Delivery —Any Quantity 


Ask us to help with your pro- 
tective-coating problems. Con- 
sultation service without obli- 
gation. Samples JETALized 
without charge. 


ALROSE CHEMICAL COMPANY 


SMe ATE sc mCtne 





SENSITIVITY + .1°F. MANY TYPES AVAILABLE 


WRITE 





FOR CATALOG 


10 MAIN ST. 


ASHLAND 
MASSACHUSETTS 












IF. for specification as a dielectric under conditions of 
extreme heat. It can also be made in a liquid form 
with small viscosity variation in response to tempera- 
ture change. Latter type is indicated for aircraft and 
other uses where temperature range is a serious prob- 
lem. Dow Corning Corp., Midland, Mich. 


ELECTRONIC LIQUID-LEVEL CONTROL 


For use in hazardous locations. —Two models are pro- 


duced, one for low level control, the other for high, 


Tank mounted, 
the units carry 
brass, or where 


necessary, other 
metal probe rods 
which are ex- 
tended into the 
tank to the 
points of liquid 
level where con- 
trol is to be ex- 
ercised. One 
type acts when 
the liquid rises 
to touch the tip 
of the pre ybe, the 
other acts when 





it subsides far 
enough to un- 
Safety devices are included in both 
to operate the relay in case of current or 
tube failure. Relay contacts are single-pole, double- 
throw and rated at 1000 watt ac. for the actuation of 
signals, pumps, or other correction means. Another 
suggested point of specification is in the regulation of 
level of a conductive liquid such as water beneath the 
surface of a non-conductive one like gasoline. The 
probe depth can be set to the maximum allowable 
height of the water and the unit will actuate its con- 
trols when the water reaches the tip of the probe. 
Styles are supplied for 115-, 208-, and 230-volt, 60- 
cycle operation. Photoswitch, Inc., 21 Chestnut St., 


cover the tip. 
types 


Cambridge, Mass. 


SHEET STEEL, ALUMINUM COATED 


Combines strength of steel with surface qualities of 
aluminum. Corrosion resistance of combination sheet 
is equal to that of aluminum. It is passive in most 
atmospheres, resists pinholing, and withstands 1000 
deg. F. without discoloration. Even at higher tem- 
peratures no severe oxidation occurs. Moderate form- 
ing and drawing operations can be performed without 
peeling or flaking of the aluminum skin and, although 
the unfinished surface is satisfactory for most points 
of specification, paint adheres to it better than to steel. 
Suggested uses include aircraft fire walls, air intake 
filters and cowling. Mill Co., 
Middletown, Ohio. 


American Rolling 


NON-CRITICAL SYNTHETIC ELASTOMER 
Made from domestic non-edible oils without the use of 
critical equipment. Suitable for such uses as treads, 


mats, pads, and gaskets, this material lacks the strength, 


ELECTRICAL MANUFACTURING 
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+, the Wow first consideration in selecting stan- R 
s ft : dard or special fastenings for war work or | £ 
= post-war planning is maximum efficiency ff | 5 
sane for minimum money — materials— 
raves motions. =—_ 
10n 0 


nother 


nage That makes Scovill your logical choice. We ... thereby saving metal, motions and money. 


ith the have the “‘know how’”’ to solve the tough 
The 


OWavIe 


War production has priority with your company 
and ours alike. But both of us have post-war 
problems to face. When you are figuring your 
fastenings requirements, figure on Scovill to 
“Know how’ is just a pair of words until you lend a hand to the limit that circumstances 
see proof—and Scovill has proof a-plenty. permit. We’ll tell you promptly and frankly how 
For example: the brass stud shown above and when we can serve you. There’s a Fasten- 


special jobs—and that same ingenuity is 
constantly at work to make better standard 
fastenings. 


jaye toa was made by 2 cold forging operations, ings Expert at your call in every office listed 


n most pointing, drilling, turning, roll threading below. 
s 1000 


“" tem- If fastening devices are out of your line please route 
> form- Veh, Ws kKevedi, this to those to whom our “know how” would be helpful. 
It] aa 
hie SCOVILL MANUFACTURING COMPANY 

intake 


i Co, WATERVILLE .......-- DIVISION 


PRODUCTS 


a 
WATERVILLE, CONN. ee TEL. WATERBURY 3-315! 


NEW YORK, Chrysler Bldg. + DETROIT, 6432 Cass Ave. + CHICAGO, 1229 W. Washington Bivd. + PHILADELPHIA, 1617 Pennsylvania Blvd. 
PITTSBURGH, 2882 W. Liberty Ave. » SYRACUSE, Syracuse-Kemper Bldg. » LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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ACME MAGNET WIRE 


is more than just “sold”. 
Its“engineered’ intoour 
customers’ products! 


E aim to sell not Acme Magnet Wire but the 
service it’s designed to give. So, we study the 
application, then recommend the wire. We are 
asked almost daily to solve these ‘‘application 








problems.” We do it either by supplying a different 
wire or by modifying the present wire to meet the 
specific condition. No charge is made for this 


service, yet it can have a definite “‘money value.” 






But studying a problem would 
be only “‘lip service”’ if the Acme 
line did not include sufficient 
types and sizes to meet all 
troubles. Here is the Acme 






ee . 4 ° . 99 
prescription case: 


ENAMELITE 


Plain Enamel 


FORMVAR 


Special Enamel 


COTTONITE 


Cotton Over Enamel 


SILKENITE 
Silk Over Enamel 


PAPERITE 


Paper Over Enamel 


HEATEX 


Glass Covered Wire 


























The enamel, the base insula- 
tion used in most types, was 
developed in our plant to meet 
the exacting requirements of 
our own coil winding needs. 
Its adhesion and _ flexibility 
more than meet all standard 
electrical tests. The cotton, 
silk and paper are of a like 
high quality. The glass of 
HEATEX wire has the flexi- 
bility of silk and the full heat 
resistance and insulation value 
of solid glass! If you have a 
winding problem, write for 
suggestions - also for test 
samples if you wish them. 





THE ACME WIRE CO. 
NEW HAVEN, CONN. 


PRODUCTS 


COILS — MAGNET WIRE—VARNISHED INSULATIONS 





abrasion resistance, and elongation of natural rubber 
but is otherwise similar. Abundance of proces ing 
equipment indicates that availability will be governed 
only by supplies of the oils used. Sherwin-Williams 
Co., Chicago, II. 


AIRCRAFT RADIO RELAY 


Is compact, 23g x 24a. x 1'%% in. Contact combina- 
tions come in styles from single-pole, single-throw to 





three-pole, double-throw. Resistances run from 0.01 to 
15,000 ohm in a varnish impregnated and baked coil. 
Standard voltages are 16 to 32 but other values are 
available. Bearing is pin type, of hardened, non-mag- 
netic, stainless steel, and staked to the armature hinge. 
Contacts are arranged to resist 10 G. acceleration and 
vibration in all positions. Relay parts are plated to 
resist deterioration under conditions of high humidity. 
Guardian Electric, 1615 W. Walnut St., Chicago, III. 


COOLANT PUMP AND TANK 


Uses a 4-hp., single-phase, 110-volt motor to supply 
up to ten spindles or cutting tools. Feed range is 
from a few drops to 
1200 gph. Pump is de- 
signed to attain 70 per 
cent hydraulic efficiency 
and to be capable of op- 
erating full-time without 
the necessity of replace- 
ments and _ shutdowns. 
Accompanying tank 1s 
12 by 12 in. and contains 
an inbuilt baffle separa- 
tor to extract metal chips 
from the returning coolant. Immediate shipments are 
possible. Brady-Penrod, Inc., Muncie, Ind. 





NON-RESTRICTED METAL-LIKE FINISH 


To take the place of powder-metal finishes and electro- 
plating. Using no metal itself, one type of material 
serves as an alternate for oxidized copper, bronze, gu! 
metal, and plain or electrically colored aluminum. Te 
colors are supplied for air-dry application, on mat) 


ELECTRICAL MANUFACTURING 
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HUNTING for data these days is expensive. Yet, 
a good understanding of the possibilities of 
materials being worked is necessary for best 
results. So, to save your time, here are the prin- 
cipal characteristics of two Seymour Alloys—long- 
time stand-bys in peace production, now vital 
features in war production: 

SEYMOUR NICKEL SILVER—Takes any hardness from dead 
soft to spring temper. Excellent for deep draws and difficult 
spinning. Has fine grain and good corrosion resistance. Its 


silvery white color makes it an ideal base for plated items. 
Leaded, it machines freely. 


SEYMOUR PHOSPHOR BRONZE — Highly resistant to corrosiqn, 
abrasion, friction and fatigue. Produces springs that withstand 
almost indefinite flexure. Practically indifferent to thermal 
variation in most ordinary uses. Has wide application in elec- 
trical design. Available leaded; also in rods for welding. 


SEYMOUR 


. Non-Ferrous Alloys Since 1878 
THE SEYMOUR MFG. CO., SEYMOUR, CONN. 
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14” Jewel . . Horizon- 
tal Mounting patented 
Drake Assembly. Ideal 
for various applica- 
tions. Specially de- 
signed for use on more 
than one thickness of 
panel. Sturdy construc- 
tion, ¢easy to mount, 
requires little “ace. 


RPATENT N& 2192345 





we make are the result 


neers always on the alert for 


many you need 


Do you have the 
Drake Catalog ? 





1713 W. HUBBARD ST. 





We are Justly Proud of 
Drake's PATENTED Features! 






PATENT NS 2220516 
Ne 50 TYPE. 


NO. 75 TYPE 


1” Jewel . . Horizontal 
Mounting patented 
Drake Assembly with 
“slip-fit” bezel. Very 
durable and easy to 
install. Mounts in 1” 
hole on panels up to 
\” thick. Extremely 


popular for many vzri- 
i | Ne 75 TYPE é ous applicaticrs. 


HE patented features of the Pilot Light Assemblies 


of years of specializing 


in this field, exclusively! Our long-e ‘xperienced engi- 


every possible improve- 


ment, have developed important new features that 
have raised Drake Assemblies to a new high degree 
of efficiency and dependability. Drake patents are 
being ruthlessly violated . . so, remember, ONLY when 
you specify DRAKE are you assured of getting the 
finest Pilot Light Assemblies it is possible to build. 
And, you'll get speedy serv 
too, no matter how few or how 


ice 
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e CHICAGO, U.S.A. 










kinds of surfaces. Usually, one coat does the job 

less light colored effects are desired. Then, two cts 
are used. Another finishing material is a mixture of 
concentrated enamel and clear lacquer which is spraved 
or roll-coated on polished metal surfaces to achicy 
desired varieties of metallic appearing finish. Maas & 


Waldstein Co., 438 Riverside Ave., Newark, N. J 


INTERLOCKED SELECTOR SWITCHES 


Fill requirements of airport runway lighting systems, 
Designs to be mounted directly on facsimile field maps 

in control towers. 
ane 1 switches can be or- 
iented with pointers 
indicating direction 
of airplane opera- 
tion. In this use, 
one switch controls 
contact and _ flood 
lights in combina- 
tions predeter- 
mined and_ locked 
into the selector 
mechanism to pre- 
vent changing of 
combination until 
lights are extinguished. Another switch gives a selec- 
tion of five stages of brilliance and also has an inter- 
lock to bar changes of setting until the lights have been 
extinguished. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 





ELECTRON TUBE CONNECTOR 


Joins flexible conductors to filament studs of large elec- 
tronic tubes. The connector is secured to the wire by) 
an indenture pro- 
duced in the sleeve 
by a_ special tool. 
Then the assembly 
is attached to the 
filament stud of the 
tube by tightening 
a knurled thumb 
screw. Design is such as to provide ample clearance 
for the closely spaced studs. Burndy Engineering Co., 
459 E. 133rd St., New York, N. Y. 





REFLECTIVE, FIBERBOARD PAINT 


Removes need for pre-baking of board used in light re- 
flectors. Comprising two coats, this finish system is 
indicated for use on fibrous materials being used as 
alternates for steel. Blistering is eliminated and warp- 
ing minimized. Ordinary baking schedules of 15 min. 
at 250 deg. F. are used, infra-red equipment requires 
four minutes or less, and convection ovens do the job 
in about six. Material was developed to have good 
properties of hardness, mar resistance, reflectivity, and 
color stability. Ferro Enamel Corp., Cleveland, Ohio. 


IMPREGNATED OR COATED FELTS 


Serve various functions where resilience is desired but 
absorption is not. As alternates for molded, extruded, 


ELECTRICAL MANUFACTURING 




























































Every Dollar You Invest In 
War Bonds and Stamps 
Brings Victory Nearer. 
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dad make your Blueprints on Revolutes 
ire by 
pro- What is your Blueprint volume per kilowatt hour? Will it be necessary 
sleeve to rewire your building or increase your generating capacity to 
tool ° e —* sa ‘ one 
hI increase Blueprint production? Will you be held up while waiting 
empli\ 7 
him for hard-to-get wiring, panel boxes, etc.? How much will you have 
of the to add to the cost of new Blueprint equipment for installation? 
tening When you select Revolute Automatic Blueprinting Equipment 
thumb you can write off these costs. Time and time again Revolutes have 
brane more than doubled production without increased power demands, 
»~ without high installation costs . . . and because of their lower current 
FIGHT YOUR PRODUCTION BATTLES consumption have gone on saving year after year. 
WITH BLUEPRINTS And remember along with this economy you get speeds up to 32 
BLUEPRINT paper costs only half as much as other feet per minute. 
rht re- types of reproduction papers—about '2¢ per sq. ft. 
5 BLUEPRINTS give you good clear working copies from Compare your present power consumption against the figures shown 
ree an eee: in the chart abov then you will see why so many war plants are 
e cné OVE wc pi se sO le Ss 
sed as BLUEPRINTS are not easily sabotaged . . . alterations ene et y : I 
oes are immediately apparent. switching over to Revolute Automatics. 
warp f 
a P BLUEPRINTS are authoritative . .. a direct order from 
> a. the Engineering Department . . . Men in the shop are Send for your copy of the Paragon-Revolute 
quires accustomed to them. Catalog t : ‘vite Dept . 
ho lh BLUEPRINTS stand up better in shop use . . . will oday. 
J take more handling . . . don't show soiling. Accidental 
oO d marks can't lead to misinterpretation. 
vy. and BLUEPRINTS are easier to read. 
( hio BLUEPRINTS improve with age . . . there are no 
110. chemicals left in the paper to turn yellow or destroy 
the paper. 
ed but 
rruded, 
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TESTMASTER 


REG. U. 8. PAT. OFF. 
UNIVERSAL 


DIAL INDICATOR 
with the New 
INDEX POINT 


that locks in place 


lé 


and sets positively 


You get more quality features 
in this new FEOERAL Universal 
Test Indicator. 


The Testmaster is chock full of features that 
you will oppreciate more and more as you 
use it 

lt is accurate. Its point swivels positively, 
works in either direction and won't come out 
unless you want it to. The universal clamp 
and dovetail slides make it handy. Its 


quolity is worth ore than the price. Write 


for circular 


FEDERAL PRODUCTS CORPORATION 


1144 EDDY STREET PROVIDENCE, R. | 


PRECISION MEASURING INSTRUMENTS 


Chicago » Cleveland - Detroit - Hartford 
New York - Philadelphia - Pittsburgh 


Los Angeles - Milwaukee © Montreal - Indianapolis 


Rochester - San Francisc St. Lows - Toledo » Torento - Windsor 


PERMANENT 
NG) a 


New Steels and New 
Processing Methods 
are producing 


BETTER MAGNETS | 


Within the past few years, rapid progress has been 
made in the practical application of permanent mag- 
netism. Much more is known about the subject. 
Designs of magnets have been improved. Better steels 
are available. Processing is more precise and under 


better control. 


Those interested in the design of permanent magnets 
or in the selection of magnet steels should investigate 
ALNICO and NIPERMAG. 
steels with exceptionally high energy content. 


CINAUDAGRAPH CORPORATION 
STAMFORD, CONNECTICUT 


two recently perfected 


4-CC-9 


sheet, and sponge rubber parts, a wide range of ty 

is available for cushioning and insulating jobs as p 
gaskets, washers, grommets, buffers, and mounti 
Supplier can provide the entire component or per! 
treating operation on parts previously fabricated, 
Automotive Rubber Co., 8601 Epworth Blvd., Detroit. 
Mich. 


GENERATOR VOLTAGE REGULATOR 


Controls single-, two-, or three-phase alternators with 
separate exciters. Maximum exciter field current js 
1.4 amp. at maximum vol- 

tage. Standard model is 

for 50-60 cycles, 110-220 or 
208-240 volt. Special units 

can be supplied for 25 ey- 

cles, and for higher vol- 
tages, potential transform- 
ers are used. Portable uses 
are particularly indicated 
because the low inertia of 
the vibrator makes it insen- 
sitive to tilting and shak- 
ing. Sensitivity to voltage 
change is plus or minus 4 

to 1 per cent of normal and 

the control will hold to within 2 per cent between no- 
and full-load. 


lowa. 


Burlington Instrument Co., Burlington, 


LOW TEMPERATURE PLASTIC 


()tfers wide color-range and good cold-shock resistance 
Thermoplastic molding and extruding materials have 


~ le?” 


* 


potential significance for aircraft specification at such 
points as the colored control knobs illustrated, and 
other uses where abrupt changes in temperature and 
humidity must be sustained with dimensional stability, 
absence of cracking, and continued resistance to shock. 
In extruded form, moldings and trim have similar ad- 
vantages. Mechanical loading should be less than 500 
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SERVING THE SUB-BUSTERS! 


The engine of a U. S. Coast Guard sub-buster in action must not fail. 
Victor Gaskets and Oil Seals are helping these engines to withstand 
the terrific strains they must endure in line of duty. Victor Manufac- 
turing and Gasket Co., P. O. Box 1333, Chicago, Illinois, U. S. A. 


VICTOR 


GASKETS -- OIL SEALS 
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Thermador Transformers are Thermatite treated 
to withstand extreme temperatures and humidity— 
arid or moist heat—dry or damp cold do not hamper 
their efficiency. Thermatite is the name of a process 
of accurate heat controlled vacuum impregnation 


developed and improved over a period of ten years. 


THERMADOR 
TRANSFORMER 


& 


THE THERMADOR TRANSFORMER LINE 


Included in the Thermador Transformer line are 
* audio, auto, geophysical, bias supply, bridging, 
_ cathode modulation, coupling, driver, field supply, 
filament, high fidelity audio, input, 

midget plug-in audio, mixing and 
_ matching, modulation, output, plate, ‘ 
power, television, and tube-to-line | 
_ transformers. Filters, chokes, and 


psi. at temperatures up to 120 deg. F. Without stress. 
parts can be operated at temperatures approaching 212 
deg. F. Dow Chemical Co., Midland, Mich. 


SOLDERLESS CABLE CONNECTORS 


Have swivel joints to protect cables against twis ing, 
Particularly specifiable for use with welding cables 


INSULATION 
SLEEVE 


CABLE 


these devices eliminate need for tape as well as solder. 
[Initial installation with tools requires only -two to five 
minutes, thereafter the connection is made and broken 
instantaneously by hand. Conductor compression unit 
provides conductivity higher than that of correspond- 
ing cable. Same type unit is also supplied in lug form 
Insertion of a new compression ring fits the connectors 
for re-use. After assembly, metal parts are covered 
with an insulating sheath which is colored bright red 
for identification. National Cylinder Gas Co., 207 W 
Wacker Drive, Chicago, III. 


PRECISION GLASS INSULATORS 


Made possible by a new process involving cold-molding 
of batch materials and subsequent fusing. Products 
are opaque or translucent and can range in size from 
small beads, several thousand to the pound, to 25 Ib. 
shapes. Dimensional tolerances are much less than 
those with ordinary glass and the parts can be ground 
and polished to even closer dimensions. Countersunk 
and tapped holes, external and internal threads, and 
grooves become practical. Although mechanical and 
dielectric strengths are slightly lower than those of 
glass parts formed by conventional means, both prop- 
erties are adequate for most points of specification. 
Minimum frequency drift, negligible water absorption, 
and low loss factor are significant qualities. Uses al- 
ready proved practical are: Coil forms, capacitor bush- 
ings, tube socket bases, filament guides, rectifier rings, 
coaxial line spacers, crystal holders, mounting blocks, 
and insulating beads and wafers. Corning Glass 


Works, Corning, N. Y. 


SYNTHETIC RUBBER MOUNTINGS 


Withstand deteriorating action of oils, greases, paints, 
fatty acids, and heat. Natural rubber mountings 10f 
the isolation of vibration, shock, and transmitted noise 
cannot be specified where these deteriorating agents 
are present in quantity. Availability of this suppliers 
line of springs in synthetic instead of natural rubber 
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A new synthetic solid 


gives you this 


permanent tracing paper 


A remarkable new transparentiz- 
ing agent developed in the K &E 
laboratories—produces this truly 
permanent tracing paper! ALBA- 
NENE is made of 100% long fiber 
pure white rags—treated with 
Albanite—a new crystal clear syn- 
thetic solid, physically and chem- 
ically inert. ALBANENE will not 
oxidize, become brittle or lose 
transparency with age. 

Equally important, ALBANENE 
has an excellent drawing surface 
that takes ink or pencil beautifully 
and erases with ease...a high de- 
gree of transparency that makes 
tracing simple and produces 


strong sharp blueprints... extra 
strength to stand up under con- 
stant corrections, filing and rough 
handling. ALBANENE has-ai/ the 
working qualities you’ve always 
wanted—and it will retain all these 
characteristics indefinitely. 

Make ALBANENE “prove it” on 
your own drawing board. Ask 
your K & E dealer or write us for 
an illustrated brochure and gen- 
erous working sample. 


KEUFFEL « ESSER CO. 


CHICAGO - ST. LOUIS - SAN FRANCISCO - LOS ANGELES 
DETROIT - MONTREAL 


REG. U.S. PAT. OFF. 


THE STABILIZED TRACING PAPER 


























dependability 


on “both” 


industrial production and military offen- 
sives are on common ground—both be- 
ing dependent upon peak efficiency for 
ultimate success. That is why MORGAN- 
ITE brushes are being extensively used 
on ‘both’ fronts. 


Smooth, quiet operation with negligible 
sparking, energy loss and commutator 
wear, is inherent with these quality elec- 
tromotive components. 


Check MORGANITE now for your motor, 
generator and dynamotor requirements; 
you'll find it wherever continuous per- 
formance is a prime requisite. 


WRITE FOR DATA BOOKLET 


The MORGANITE 30-page 
informative booklet is avail- 
able on request without ob- 
ligation. The correct type, 
body, material and applica- 
tion are described in detail. 


MORGANITE BRUSH CO. 


teceorrverateb 


LONG ISLAND CITY, NEW YORK 












Inay Open new specification points for them in t! 
various functions under such adversities. Indicated 
functions are: Reducing machine wear, increasing pri 
cision output, removing distractions, and prevent 
the weakening of supporting structures. B. F. G 
rich Co., Akron, Ohio. 


FRACTIONAL HORSEPOWER BLOWER 


Has a one-piece, impact-resistant plastic case. Output 
runs from 100 to 300 cfm. at static heads, in inches of 





water, of 0.5 to 4.5. Turbo-type wheel is 3-in. in diam. 
with a hub boring of either 4 or %&@ in. Housing 
and wheel together weigh 12 oz. and are arranged for 
efficient mounting on motors from 4%; to % hp. Clock- 
wise Or reverse rotation can be specified. L-R Mfg. 
Co., Torrington, Conn. 


POWERED METAL PARTS 


Eliminate such operations as reaming, turning, milling, 
drilling, and plating. Because they are molded to exact 
shape in one op- 
eration, cams, ec- 
centric parts, le- 
vers, rotors, slide 
blocks, and sim- 
ilar components 
can be made eco- 
nomically and 
with unusual tol- 
erances. Other properties, such as porosity, specific 
gravity, and particular analysis can be controlled. Parts 
can be made wear resistant by pre-lubrication. Con- 
sumption of man-hours and materials are appreciably 
lessened. Keystone Carbon Co., St. Marys, Pa. 





CASTING RESIN FOR DIES AND JIGS 


Sets at room temperature when used with an accel- 
erator. Phenolic in base, this production-speeding ma- 
terial is cast in lacquered wooden molds for fixtures, 
dies, and jigs. Shrinkage after a two-hour bake at 
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140 deg. F. is only 0.003 in. Properties of the 
ished piece are: Compressive strength, 15,000 to 20,000 
psi.; impact strength, 0.11 to 0.15 Izod; flexural 
strength, 7000 to 9000 psi.; bending modulus of elas- 
ticity, 0.5 x 10°. Durez Plastics & Chemicals, |) 
North Tonawanda, N. Y. 


FREE-FLOW BRAZING ALLOY 


Is strong, economical and easy to use. This material 
melts at 1304 deg. F. and becomes fluid at 1382. How- 
ever it possesses chemical stability. It is self-fluxing 
on ordinary copper brazing, and has high ductility . . 
better than silver solder. Fatigue resistance, tensile 
strength, and corrosion resistance are all high. Elec- 
trical conductivity is 98 to copper’s 100 per cent, and 
the coefficient of expansion is 0.00002 between 0 and 
500 deg. C.—about the same as red brass. Alloy is 
supplied in rods 46, %s2, 4%, 316, and 4 in. diam. by 


36 in. long; in ribbon 0.015 in. thick by 1.25 in. wide, 

























coiled in random lengths; and in special shapes for 
special applications. Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 


THE NV E W “MEGGER” TEMPERATURE-PERMEABILITY ALLOY 


Goes through Curie or magnetic change zone at a tem- 
INSULATI 0 N TE S TER--.- perature range from —20 deg. F. to 130. Since the 
material has a char- 
acteristic permeability 
value for each temper- 
ature, the possibility 
of specification as a 
compensator for tem- 
perature-induced elec- 
trical changes in a 
product is apparent. 
Present uses include: 
Shunts applied to per- 
manent magnets such 
as those in watthour 
as our time-tested “Meg” and “Super-Meg”’ meters, speedometers, and tachometers; shunts applied 
to reactance circuits by encircling one point of a closed 
copper circuit with a disk of the alloy and placing the 
their great ruggedness and durability. assembly in the alternating field it is to control; and 
They are housed in molded cases of high shunts applied to electromagnets such as those in auto- 
motive voltage regulators. Curve illustrated is that ot 
one of four varying-characteristic alloys available. 





The first U.S.-made ““Megger” Instruments 
for testing electrical insulation resistance 
are now being built in our Philadelphia 
factory and we expect to be in full produc- 
tion by about June 1st of this year. 

These new “Megger’”’ testers are of the 
same hand generator and direct reading 





ohmmeter type, and the same high quality, 


instruments, which are so well-known for 


impact-strength plastic material. 


Our manufacturing facilities are com- They are usually supplied in cold rolled, bright an- 
nealing strip in gages to about 0.125 in. and widths 
plete, and we now offer these new U.S.- to 4. Carpenter Steel Co., Reading, Pa. 


made “Megger” testers for delivery as 

soon as your priority and our expanding THERMOPLASTIC SYNTHETIC RESIN 
With good low-temperature flexibility, electrical prop- 
erties, and stability to corona discharge at high tem- 
orders for them. Write for new Bulletin perature. Suitable for usual extrusion and compres- 
Number 1735-Q. sion or injection molding techniques, the substance is 
particularly suited to specification in ignition, low ire- 
quency coaxial, and other cable insulation. It is slight- 


production will permit. We invite your 


*K By special arrangement with the origi- 


wal dither: a “lean” Taian ly self-vulcanizing during long periods at high tem- 
Sets, our new instrument carries the perature. Although wide hardness variations are pos- « 
U. S. registered trade mark name : . : : . “A”? ccale 

» > , e . y > . > > , i sca € 2 
“MEGGER.” sible, two standard types are supplied with “A” s 


durometer hardness of 100 plus and 85-95 at room 
temperature. Corresponding “C” scale figures are 70-50 
1211-13 ARCH STREET 5 ; ; , . ; 
JAMES G. BIDDLE CO. * PHILADELPHIA, PENNA. and 50-60. Dow Chemical Co., Midland, Mich. 
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home tomorrow 


Coils are one of the tremendous trifles of this war. Many 
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per- LST SO CMT TM Lili ale ae alate ao ae 
such 
hour trifles will be eager to fill your urgent peacetime needs. 


with Anaconda magnet wire. With victory, these important 


plied 
losed 
x the 
and 
iuto 
at of 


able : . 
ow Perhaps we can talk about a coil problem... When we both can keep it you can again take 


how thoroughly we’re organized to help you advantage of Anaconda service and the bene- 
on such a problem only military censorship fits derived from the single product control 
forbids telling now. Or it may be that you ‘from mine to consumer’ backed by years of 
manufacture your own coils and will be in- continuous metallurgical expe- 
terested in discussing magnet wire—any shape rience. 43230 


an- 
idths 


tem any insulation. ANACONDA WIRE & CABLE COMPANY AN DA 
res As a matter of fact, perhaps we can get to- General Offices: 25 Broadway, New York 
“cs , Chicago Office: 20 North Wacker Drive = 
ce gether now, but if it happens we can’t, re- een comda Cobber Mining Co. Sate Goiaimesditiihendid 
fre- member we have a date in and for the future. Sales Offices in Principal Cities symbolizes the best ef- 
: forts of modern research 
wht and production. 


ANACONDA WIRE & CABLE COMPANY 
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tabulation of the motor offerings of its adver- 


MOTORS, What They Will Do, 


That the engineer-designer may be well- 
informed in regard to those types, forms and 
sizes of electric motors which he may specify 
for integration within his wartime product, 
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tisers. Revised frequently, this two-way table 
permits rapid reference to either motors or 
manufacturers. 


To use, merely select the basic character of 


s the performance desired (from the various 
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Available Types, Who Makes Them. 























regard for the realities of the to-be-available of applicable WPB restrictions upon both 
energy supply (as covered primarily by the motors and controls; see “Standard Motors 
A, B, C, D and E key letters). Relate all other and Controls Will Take Stepped-Up Loadings” 
desired features and the makers who supply (Elec. Mfg. Nov. 1942, p. 40) and “Motor 
such components can instantly be identified. Starters For The Wartime Product” (March 
Specifiers should have a working knowledge 1943, p. 85). 
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RELAYS 


There are several distinguishing 
features in these relays which make 
them particularly suitable for ap- 
plications where quietness and de- 
pendability for long periods of 
service are essential. 



















































They are equipped with mercury 
switches—the most reliable means 
for making and breaking a circuit. 
Mercoid hermetically sealed 
switches are immune to dust, dirt 
or corrosion and will last indefinite- 
ly without any deterioration. 







TYPE V TRANSFORMER-RELAY 
With Low Voltage Pilot Circuit 
Recommended for coal blowers, unit 
heaters, stokers, oil burners, electric 
heaters, air conditioning, refrigeration, 
and various industrial applications. 






Mercoid relays are different from 
conventional clapper type relays. 
There are no metal contact faces to 
hum or chatter. The contact cannot 
be held closed by residual magnet- 
ism.Varioustypesof relaysavailable. 


Specifications sent upon request. 









TYPE W-6 RELAY 
For Panel Board Mounting 
Recommended for control of motors, 
valves, electric heaters, fire and burg- 
lar alarm signal systems, etc. 





THE MERCOID CORPORATION 
4211 Belmont Avenue 
Chicago, Illinois 







GIBSON 


Electrical Contact S jooctaiteess 





; ; * 
: Q SA | 
Py a. . 


@ Items small in size can often assume tremen- 
dous importance. This is particularly true with 
electrical contacts on whose reliability depends 
the efficient operation of many types of electrical 
equipment. 

We are specialists in the field of electrical con- 
tacts. Our service is complete and includes the 
design of electrical contacts and assemblies for 
individual applications, and their manufacture 
for immediate installation in electrical equipment. 
Our engineers will be glad to consult with you. 
Write for catalog. 

ie Labahalitd £42 


Gibsiloy 
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Gipson Etectric CoMPANY 


8349 Frankstown Ave., Pittsburgh (21), Pa. 
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ELECTRONIC RECTIFIERS 


Continued from p. 76 





cathode spot is formed on the anode which is o; 
cause of are-back and failure to rectify. The are-back 
is independent of the electrode spacing. The dropping 


of condensed mercury on hot anodes with the produ 
tion of a local area of high vapor pressure is a common 


cause of are-back. It is prevented by providing high 
temperature surfaces directly above the anode to pre- 
vent the mercury from condensing and preventing the 
drops of mercury from hitting the anode. For output 
voltages below 100 volt, tubes have little or no anode 
shielding, with an arce-drop as low as 15 volt, whereas 
those operating at higher voltages have anode shielding, 





EART of the rectifier is the mercury vapor tube, note 

the heavy, sag-proof, cathode structure. The 

rectifier here illustrated (A) is rated at 15 amp. (B) This 

unit is also of 15 amp. capacity and is especially suited to 

providing dc. for arc welders, plating rectifiers and other 
low voltage products. 


with an are drop of about 20 or 30 volt. The are drop 
is dependent on temperature and changes only slightly 
with load. 

Occasional flashing at low temperatures generally 
cleans up the conditions which cause it to occur and 
stops with reversed potential at the end of the half 
cycle of energy flow. 

Cathode spots are extinguished with great rapidity 
when the current is insufficient to maintain them, 
thereby giving rise to surges of considerable potential in 
circuits containing inductance in series with the rectifier 
tubes. Surge arresters connected across transformer 
secondary windings take care of this effect, however. 
Fuses or overload circuit breakers in series with anodes 
protect the tubes from overloads. 

The ignitron is a pool-type electronic tube of a very 
high current rating. Conduction is initiated by apply- 
ing power, as by means of a thyratron acting as a relay, 
to a nonmetallic rod, called the igniter electrode, dipping 
into the mercury. A single cathode spot will emit about 
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This is a Furnas Style L 
Multi - Speed Controller 
designed for 2 H. P. 550 
volts maximum. Others up 
to 10 H. P.; some styles 
available in full reverse. 


Multi-Speed Controls for Maximum Production 


Your machine tools, in the front lines of 
production... their top performance is to- 
day’s vital need. Maximum efficiency is 


possible only with proper electric controls. 


Multi-Speed controllers for these machines— 
adapted specifically to your requirements, 
flexible in meeting your special conditions, 
sturdier, with longer, trouble-free life— 


are extremely important in your part of 


APRIL 1943 


the great production march toward Victory. 


Consider Furnas Electric Motor Controls 
for all production operations. Ask our spe- 
cialist engineers to assist you in giving 
your equipment the exact type of control- 
ler it needs, at minimum cost. 


Our booklet No. 4201 is a guide to the Furnas line; 
we'd be pleased to send it. Write Furnas Electric 
Company, 418 McKee Street, Batavia, Illinois. 












































Y-26 «Y-27 


COMPOSITE «- BONDED - HIGH 
TEMPERATURE MICA INSULATIONS 
Recommended as Replacements for 
STRATEGIC BLOCK OR SHEET MICA 
In Many Applications 


@ Composite highly integrated insulating materials comprising 
mica splittings bonded with insulating, organic bonding 
agents. 


@ Compact, thin, flat, lightweight sheets completely resistant to 
repeated or continuous subjection to temperatures of redness. 

@ Strong, hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 

@ High dielectric strength and insulation resistance. 

@ A dependable source of supply in unlimited quantities. 

@ Available in sheets in all thicknesses from .005” up 

@ Also in punchings to specified dimensions. 

@ We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulations as substitutes for Strategic Mica for your 
purposes. 

@ Your inquiries are invited and samples for test will be sent 


gladly on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 


AND MACHINE CO. 


9609 W. JACKSON BLVD., BELLWOOD, ILL. (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 





15 amp., several cathode spots being formed if more 





current is required. Because of their ruggedness, there 
are few ways in which the tubes can be misused in 
standard ignition circuits. When the igniters are fired 


by the load current passing, as in welding control cir 





cuits, it is customary to connect a resistor in parallel 
with the welder to insure sufficient current to fire the 
igniter electrodes in case the jaws of the welding ma 
chine open before the igniter circuit is opened to pre f 
vent overheating without firing. 

Ignitron tubes in the forms of watercooled tanks 
bolted and gasketed and kept at a high vacuum by a 
pumping system which draws the gas from the tube 
through a hand operated valve which is closed wher 





* AS-FILLED and mercury pool 
type are for heavy duty service 

\ ) Thvratron tube, for heavy dut 
service; a gas-filled rather than a 
vacuum type B) Ignitron tubes 
are of the mercury pool tvpe and 
are often established in multip 


assemblies 





B 





the pumping system is shut down, are used in groups 
of two with a common manifold in certain ignitrot 
welding timers. They do not require periodic replace 
ment and may be overhauled like motors. 


ELECTRONIC RECTIFIER RELAYS AND CONTACTORS 


OMPLETELY self-contained rectifier units may 
cs he provided with a compact metal housing (some 
times force-ventilated) and comprise tubes, switches, 
meters, overload circuit breakers (which also serve as 
disconnect switches) for both input and for load, in 
dividual half-cycle timed anode fuses, and surge ar 
resters across each secondary winding. In some de 
signs, the tubes are air-cooled and protected by a screet 
cover. A reactor is included in circuits where stabilits 
is to be maintained, as in low-intensity motion pictur‘ 
projection are lamps. 

Gas and mercury tubes replace relays and contactors 
Thus thyratrons fire ignitrons in welding equipment. 
Each contains an enclosed positive and negative elec- 
trode or Instead of moving the contacts to- 
gether, they remain stationary and are electrically con- 


“contact.” 
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OP RIGID MOTOR REQUIREMENTS 


nd 


BLACK & DECKER stanparps 


Black and Decker motors are successfully 

meeting today’s rigid requirements because 
we have always stressed the importance of exacting manufacture 
backed by thorough engineering. 


The vital qualities of efficiency and reliability are designed and built 
right into every part. Knowing how to do this results from long experi- 
ence in the field of special application, fractional horsepower mofors. 


If you build or are planning to build motor operated equipment, 
these facts merit your careful consideration. 


THE BLACK & DECKER ELECTRIC COMPANY - Kent, Ohio 


Slack Decker 


MOTORS 































Thus there are 
moving mechanical parts to wear—no oiling or repl: 


nected by a low-impedance arc. 


ing worn parts. Dust and dirt cause no trouble beca: 
the electrodes and the arc between them are sealed 
Since the arc has no noticeable inertia, there is no nois¢ 
of any kind, even when operating 600 times per m 
breaking 10,000 amp. for years without replacing a part 
in some instances—entirely impracticable in electromag 
netic devices because of noise, wear, and size. 
\lthough there are numerous electronic rectifier 





SMALL MOTORS 







WER _ units 

based on elec- 
tronic compo- 
nents cover a wide 
range from (A) 
small, compact, 
two - tube, full - 
wave rectifiers to 
(B) floor panel 


for General Purpose 
Applications 


Types—Split Phase, Capacitor and 
Shaded Pole 


Speeds—1100, 1700, 3400 RPM 

























cabinet types with 
Power—1/80 to 1/20 HP, depend- forced air circu- 
ing on speed lation. 


Voltages—up to 220 AC. 
Frequencies—60, 50, and 25 cycles 
Bases—Solid, Resilient or Flange 


Mountings—Horizontal, Sidewall, Ceiling or Vertical, 
with shaft up or down. 





Efficiency—High for such small powers. 


OHIO MOTORS INCLUDE 


Split-phase Induction to 1/3 HP Torque to 100 oz. ft. 

Seneantinees to 1 HP Shaded Pole to 1/30 HP 

C itor to 2 HP Synchronous to 1/4 HP 
ee A.C. to D.C. Motor Generators 

Polyphase to 2 HP to 500 watts 

Aircraft Motors High to Low Voltage D.C. 

Shell Type to 7's HP Dynamotors up to 300 watts. 










battery charges, as those for charging automotive bat 
teries, others are more refined and universal. <A fea 
ture of ail electronic rectifier battery chargers, and all 
electronic rectifiers in general, is that there is no neces- 
sity for reverse-current protective devices. 













What is your problem? One of the latter types of battery chargers, suitable 

for charging or maintaining the fully charged condition 

THE OHIO ELECTRIC MFG. co. _ of both lead-acid and nickel-alkaline types of batteries, 
5905 Maurice Avenue Cleveland, Ohio | has the advantage of an extremely flat voltage chara 


teristic from no load to full load where it breaks 
| abruptly into a relatively constant-current character 
| istic. The voltage regulation is maintained within = 
| per cent from no load to full load even with a variatio: 
| in the ac. line of = 5 per cent; it is completely aut 
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The FIRST SILVER-GRAPHITE 
CONTACT ever molded from powders 


TYPICAL STACKPOLE 
MOLDED PRODUCTS 


Brushes ond Contacts 
(All corbon,graphite, metol 
ond composition types) 
Rere Metal Contacts 
Bearings 
Welding Rods, 
Electrodes, and Plates 
Powdered Iron Metallurgy 
Components Anodes 
Electrodes Brazing Blocks 
Molded Carbon Pipe 
Rheostat Plates and Discs 
Brake Lining 
Packing Piston 
and Seal Rings 
ond numerous others 


STACKPOLE ELECTRONIC 
COMPONENTS 
Fixed and Variable Resistors 


Molded Iron Cores 
Switches 


.».was a Stackpole product 


Almost two decades have passed since Stackpole revolutionized circuit 
breaker and control equipment performance by producing a molded 
silver-graphite contact, at the suggestion of Westinghouse engineers, 
which enabled a 50 ampere continuous-rated unit to handle 5,000 amperes 
on a short circuit. 


Since then, molded contact developments have come thick and fast— 
and Stackpole engineering has continued to lead the field. Today, Stack- 
pole offers a complete line for practically any application. Equally impor- 
tant is the wealth of contact engineering experience that is available to 
Stackpole customers. Whether your problem be one of contact design, 
attaching the contact to the arm, or re-designing the equipment itself 
in order to assure utmost contact efficiency, Stackpole engineers have 
the answers ! 


STACKPOLE CARBON COMPANY, ST. MARYS, PENNA. 


MOLDED METAL 


STUNT ae el ee 


CONTACTS 


My deta) =) See: colt ee Cod ea] ed eels) 
Silver-tungsten . . . Silver-nickel-molybdenum .. . Silver-nickel-tungsten and dozens of special alloys 
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WIRE 
JOINTS 














































Solderiess, Tapeless Wire Connectors 


ani 0 
UNRESTRICTED 


Solder joints are prohibited by recent WPB ruling where 
another product meeting electrical requirements can be used. 
But there are NO restrictions on ‘“Wire-Nuts”, so they are 
IMMEDIATELY AVAILABLE. 

SAVE CRITICAL MATERIALS. When you use ‘“Wire-Nuts” 
you conserve Lead, Tin and Rubber (as used in solder and tape 
joints )}—and you get a neater more craftsmanlike joint, better 
electrically, stronger mechanically. Made Faster, Inspected 
Faster, OK’D Faster. Fully Approved: Listed by Underwriters’ 
Laboratories, Inc. PROMPT SHIPMENT. 


Faster SOoyperg 
with Jia WIRE STRIPPERS 


This motor driven, Rotary 
Wire Stripper speeds produc- 
tion line stripping. Requires 
minimum instruction. Strips 
wire up to 14” dia., stranded 
or solid, clockwise or counter- 
clockwise. Does Clean, fin- 


ished job. 


IDEAL—MOST COMPLETE LINE 
OF WIRE STRIPPERS 











with IDEAL “'Thermo-Grips” 


ELECTRIC SOLDERING TOOLS 


“Thermo-Grips”’ speed is invaluable with 
the new, higher-melting point solders. 
Part held comes to intense heat almost in- 
stantly, due to resistance heating principle. 


Easy to use; ‘““Thermo-Grip”’ Pliers hold 
work firmly with one hand, leaving other 
hand free for applying solder. 


“Thermo-Grips” are not ordinary solder- 
ing irons; they comprise a wide selection 
of Specialized Soldering Irons. 


WRITE FOR DETAILED LITERATURE 
IDEAL COMMUTATOR DRESSER CO. 


1008 Park Avenue Seu Meter 
OFFICES IN ALL PRINCIPAL CITIES 

















matic and self-regulating ; readily adjusted over a wi 
voltage range, making it possible to adjust the charg: 
to trickle-charge the battery when it is fully charg: 
The rectifier will automatically furnish more current 
to the safe current limit of the tubes when the batter 
terminal voltage is diminished. 

Rectifiers of this type are available in 4.5 amp. a: 
12.5 amp. sizes to operate from a single-phase supp! 
and a 25 amp. size to operate from a 3-phase suppl 
They are standard for the 120 to 140 volt ac. rang: 
but can be supplied for higher voltages if desired. The, 
are entirely self-contained, with reactor and transforme: 
mounted within the steel enclosure of dead-front cor 
struction with de. ammeter, dc. voltmeter, current-limit 
rheostat, and voltage regulating rheostat, mounted 
thereon. They possess the advantages of high efficiency, 
current-limit protection, and substantially noiseless 
operation. 

One type of voltage regulator maintains the voltage 
within 1 per cent. of normal through the use of a coi 
trolled high-vacuum rectifier deriving its power from the 
ac. generator whose voltage it controls, and delivering 
rectified current to the shunt field of the exciter in a 
amount which is determined by the ac. voltage. The 
exciter shunt field is in part separately excited by the 
rectified output of the regulator, thus forcing the field 
and causing the exciter armature voltage to respon 
much faster than it would otherwise and returning the 
voltage to normal within 1.5 sec. after sudden and se 
vere load changes. 

In another type of controlled rectifier for communi 
cation, laboratory, and similar uses requiring constant 
de. voltage from a commercially constant single-phase 
ac. line with varying loads, the output voltage regula 
tion is = 2 per cent from approximately one-tenth to 
full load. Filter units control the output ripple to ap 
proximately that of a de. generator of equal rating. A 
laminated iron core with appropriate coils in series wit! 
the anodes of the rectifier and control coils connected 
with the de. side of the rectifier forms a combination 
wherein the action of the control coils is to change the 
reactance of the series anode coils, through magnetic 
hysteresis, to apply the proper voltage to the rectifier 
tube for close regulation. 


ELECTRONIC RECTIFIERS FOR MOTOR DRIVES 


MPLOYMENT of t vo pairs of thyratron tubes to 
EB convert ac. to controlled de. provides variable 
armature and field voltages for operating de. motors 
thus providing stepless, wide-range control with the ad- 
ditional functions of starting, accelerating, protecting, 
and stopping with dynamic braking. Motor speed may 
be preset before starting or selected during operation. 
The armature current is limited to a safe value during 
momentary overloads. 

The only manual controls are start, stop, and reverse 
buttons, and a dial for speed selection. Gears, pulleys 
and clutches are eliminated. Having no rotating parts, 
it can be mounted on or built into a machine without 
introducing vibration. Circuits for automatic and re 
mote control are easily incorporated. Production sched 
ules are improved because no time is lost in changing 
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gears or belts, and dynamic braking brings the motor 
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, @ When you tackle the problem of de- 
id signing a new product... or improving 
m the an old one. . . start with the bearings. 
Tomorrow's competition, enriched with 
rhe present day experience, aided by greatly 
x ae enlarged facilities will be keener than 
‘fiel ever. The unit that delivers the greatest 
pon performance at the lowest price will 
command the market. 



















PRODUCTS 


Cast Bronze Bearings 





Sleeve type bearings will help sim- 
plify your designing and construction 


Cast Bronze Graphited 


Sheet Bronze Bearings 


ray sciasaaateainenan problems .. . will give your customers 
ase . 

: Stodd cndt Celie Cotnings the performance they have a right to 
Puli Steel and Bronze Bearings y g 

th Ledaloy! expect... all at the lowest cost. Johnson 


Self-Lubricating Bearings 
Electric Motor Bearings 


Bronze can serve you with the right 
sleeve bearing for each application. 


Automotive Bearings 
Bronze Bors 


Bronze Castings 


There’s a Johnson Engineer within 
easy distance from your office. Why not 
let him analyze your bearing require- 
ments? His recommendations will be 
based on facts, free from prejudice, sup- 
ported by more than thirty years’ exclu- 
sive bearing experience. His services are 
offered without obligation. Write today. 


JOHNSON BRONZE 


Sleeve Bearing 
Hea dguarters 


570 S$. MILL STREET 
NEW CASTLE, PA. 
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Che most complete SLEEVE BEARING SERVICE in the world 
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Speed Your Production with 
ALDEN Products and ALDEN Service » 


We stand ready to supply you from stock or to take your 
product ideas even in “pencil form’ and give you quick, 
intelligent action on their development and production. 
Among the many products ALDEN specializes in are: 


ye i) PRONG CONNECTOR 
‘ne desc deseseesrnsr raced — f-bi— 


CATHODE RAY CONNECTORS 
A magnal type socket with leads prepared to your specifications. 
Two new di-heptal connectors for panel mounting or straight 
connector use. All sockets have individually insulated terminals 


and leads, providing a large safety factor at high altitudes and 
over a wide temperature range. 


FF 


90-TINBL 
















14 PRONG CONNECTOR 






Other ALDEN Products: 
' ALDENITE WIRE 
i= CABLE ASSEMBLIES 
INSULATED TUBE CAPS i coeenla 


A complete line for all types of 


Rectifier and Power transmit- PHENOLIC MOLDINGS 
ting tubes. Furnished with TELEPHONE PLUGS 


leads assembled and wired to 
meet your specifications. Wire and TELEGRAPH KEYS 
may be shielded if desired. (to Signal Corps Spec. ) 


For complete information on any 
Alden products write Department G. 


\LDEN PRODUCTS CO. INC. 


17 NORTH MAIN ST. (40) BROCKTON, MASS. 
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The rugged, compact spring illustrated above is a vital 
ge I pring 









part of the air-brake mechanism with which our mobile 
gun units are equipped. These carriers move rapidly 
and stop instantly. Guns go into action seconds faster . . . 
and seconds count. 


These springs, like others of Holly manufacture, reach 
such perfection of craftsmanship that the adage “out of 
sight . . . out of mind” carries a new meaning for those 
who require unfailing performance. Read the headline 
again, then— 


Write, wire or better still . . . phone us! 


AMERICAN SPRING 
0 HOLLY inc. vous, micnican 













to a quick stop. Predetermined constant speed is mai; 
tained within close limits regardless of normal load and 
voltage variations. 

Automatically increasing the armature voltage up to 
basic speed, and field weakening at speeds above basic, 
produces the rapid acceleration of the motor. Auto- 
matically limiting the armature current protects the 
motor during acceleration and on sustained loads. Ful] 
field is applied during dynamic braking. 

Whenever a sustained load exceeds the torque value 
for which the system is set, quick-acting circuits 
strengthen the field and if the load is still too great, 
reduce the armature voltage. If the overload persists, 
the quick-acting circuits limit the armature current wit] 
the motor stalled until the overload relay acts to pri 
tect the operation. 

An application of this system to automatic cyclic cor 
trol is found in a planetary milling machine wherein 
the milling cutter is fed into the work at a preset speed 
until, after a few seconds, it operates at another preset 
speed for feed-around. At the end of the milling oper 
ation it rapidly reverses the feed motor and automati 












N this voltage regulator for ac. and dc. genera- 
tors a grid-controlled rectifier supplies dc. to 
the field of the generator. 

























cally stops the motor at the end of the cycle. The 
panel, which contains all electronic circuit elements, 1s 
built in, in easily accessible units, at the rear of the 
machine base. 





ELECTRONIC WELDING CONTROL 


NE LINE of ignitron welding timers accomplishes 
() its function through a capacitor-resistor circuit in 
combination with thyratron control tubes ; accurate tim 
ing is obtained with no moving power carrying parts. 














The line voltage is the highest voltage used. The 1g- 
nition tubes in the smaller ratings are sealed off. !n- 





dustrial tubes are used throughout. In addition to short 
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6. “You fellows talk too 
much. Hurry. up so I can 
get in there and put a red 
coat on that job.” 














1. “Brother, the boss sure 
caught this one just on time. 
A little more and she'd really 
been shot.” 







2. “OhI don't know. 
I've seen worse in my 
day. Why I can re- 
member... .” 








5. “That’s what I always say. We're 
the guys that make motors last longer.” 












4. “Well, maybe he’s got some- 
thing this time. Insulation’s a lot 
better now than when he was young, 
so motors are better protected.” 













3. “There he goes again. 
He can always remember 
motors in worse condition 
than anything we see now- 
adays.” 









THERE’S A G-E INSULATION FOR EVERY NEED 


These are only 6 of a complete line of insulation materials designed for 
service under all conditions. For additional information and catalog 
giving complete details, write to Section M432-12, Appliance and 
Merchandise Dept., General Electric Co., Bridgeport, Conn. 


GENERAL () ELECTRIC 
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Motor Drive Unit 


OPERATED WITH INSTANT, CONVENIENT 
CONTROL AND BELT DRIVE SMOOTHNESS 











@ The Cullman Drive is an individual Electric Motor 
Unit designed to eliminate countershaft and overhead 
belting arrangements formerly used to drive Cone Pulley 
Machines. 


It increases machine efficiency 25‘;. Any lathe, shaper, 
milling machine, screw machine, or punch press can be 
modernized at surprisingly low cost by the installation of 
the Cullman Drive. It is simple in construction, efficient 
in operation and built for long service. Made in sizes 
for motors ranging from 4 to 15 H.P. 


A 60-day FREE TRIAL, without obligation, will convince 
you of the value of Cullman Drives. 


Write today for full information regarding this 
remarkable Motor Drive Unit now used by many leading 
companies. 


CULLMAN WHEEL CO. 


1352-E Altgeld St. CHICAGO, ILL. 










timing applications, this welding timer is often uscd 
instead of high speed large contactors to eliminate t)\ 
initial maintenance expense. 

One capacitor-discharge resistance welding control 
unit for welding aluminum and such alloys as are used 
in the aircraft industry operates on 230/460 volt = 10 
per cent, 3-phase, 50 or 60 cycles. Spot welding speeds 
of 40 to 80 spots per min, are obtained. The charging 
of the 2640-mfd. capacitor may be taking place during 
the entire time interval between successive welds. The 
welding control unit is complete in one floor-mounted 
cabinet with all necessary apparatus. 


Fully electronic timing circuits consist essentially of 
a resistor-capacitor circuit, the variable resistor deter- 
mining the charging rate. After a predetermined 
charging time has elapsed with the voltage applied to 
the grid of a thyratron, the latter is energized to oper- 
ate the relay or contactor. The automatic timing se- 
quence is established for each period of function by 
turning the dials to the desired settings. Once such re 
sistance welding unit for use in automatic resistance 
spot, butt, or projection welding is housed in a steel- 
wall enclosure 171% in. high, 12 in. wide, and 12 in. 
deep. The control transformer is wound for 115/230/460 
volts, 50 or 60 cycles. 

\ small, compact, electronic control for use with a 
non-synchronous timer and power-tube contactor to ob 
tain synchronous operation provides a high degree oi 
accuracy in timing, at as high a rate as 1000 welds per 
min., and insures uniform welds. 

Heat control in resistance welding 1s optained in fine 
adjustments with electronic tubes through phase con 
trol, as already outlined. Such a control will adjust the 
amount of current passed through the work from 20 
per cent to maximum. One type is designed for use 
with any ignitron power control. 

In this manner, current may be made to commence 
flowing at any part of a half-cycle, within the above 
limits, but it always will stop flowing at the end of any 
half-cyecle. Besides providing substantially — stepless 
welding current adjustment, it reduces or eliminates the 
autotransformer, primary taps, and tap changer, 
thereby effecting economies in welding machine con- 
struction. Only a small cabinet, for wall or machine 
mounting, is required. The controlling potentiometer 
may be readily mounted on the machine. 

Heavy-duty single-phase rectifiers for 115 or 230 volt 
ac. supply with currents up to 30 amp. are available for 
operating large magnets, magnetic separators, etc. 

Magnetic-chuck rectifiers provide a very simple and 
economical means of providing 115-volt de. from a 60 
cycle supply. These rectifiers may be mounted directly 
on the machine and operated from the power line sup- 
plying the main motors, thus simplifying installation 
and wiring. 


5 or 6 tool room 


One make, capable of operating | 
chucks, as well as dc. motors, is available in power 
capacities from 690 to 1380 watt. Another line em- 
ploying full-wave glass-envelope rectifier tubes with an 
average life of about 18 months under normal service 
conditions, is made in four sizes covering a range up to 
1900 watt. Arranged for wall mounting, the rectifier 
unit is enclosed in a sheet steel cabinet with knock-outs 
for conduit connections. It has a hinged cover. 
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* will find it easy and 


| eg Sate 
PROMPT DELIVERY ON MANY SIZES 


LISTED ON GOVERNMENT ORDNANCE STANDARDS PRINTS BEAX 1-2-3-4 
Shown on ANS36 (Army-Navy Aeronautical Standard) 


Washer dig into the contiguous faces of the 
nut and work you are sure your product will 
be equal to the severest tests. 

Note the tooth construction on the enlarged 
EverLOCK Washer illustrated above. The bite 
of each pair of teeth on every EverLOCK 
tongue, coupled with the powerful spring 
tension set up by the flexing of these tongues 

% . .. provides several times more area of resis- 

tance than with other lock washers. 
There is an EverLOCK Washer of correct 
‘WASH E + size and type for every vital war product 


utilizing nuts or screws. Phone, wire or mail 


THE WASHER THAT HAS THE EDGE your order today. 


THOMPSON-BREMER & CO.,1638 w. nupBaRo st., CHICAGO, ILL. 
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THE ADVANCE MICRO RELAY 
IS DOING A GREAT JOB 


TIME-TESTED in hundreds of applications, from 
aircraft to signal corps communications, the 
Advance Micro Relay has that vital qualifica- 
tion—RELIABILITY. One of the first small relays 
on the market, this dependable unit is doing a 
great job on all fronts. Maybe it is exactly 
what YOU need. 


ADVANCE MICRO RELAY HIGHLIGHTS 
* Available from Single Pole, Single Throw, to Four Pole, 
Double Throw. * Capacity: 2 to 220 Volts A.C., and 1 to 
60 Volts D.C. * Stationary Contacts mounted on heavy 
copper terminals minimize maladjustment. * All Contacts 
insulated, positioned above Ground. * Lug Terminals well 
spaced for easy soldering of connections. * Good clear- 
ance between Contacts permits control of higher voltages. 
* Weight: 3 oz.; Dimensions: 134'° x 1% x 1”. * All 
metal parts A & N plated. * All Bakelite parts wax-im- 


” 


pregnated to prevent moisture absorption. 


OTHER ADVANCE RELAYS 
ore made for general circuit control applications. They 
include: Ceramic Insulated Relays (Double Pole, Double 
Throw, with extra Single Pole, Single Throw if desired) for 
antenna changeover or other R. F. Circuits. 
Each Advance Relay re- 







ceives individual adjustment 
and inspection. Close atten- 
tion is given orders. Write 
for details today. 


a aS 
Savane Weloys 


ADVANCE ELECTRIC COMPANY 
1260-1262 West Second Street, Los Angeles, California 
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PROCESS CONTROLS 


Continued from p. 83 


finement such that choice between types may be bas 
on comparative disturbance of ideal regulation by 
normal conditions. 

Uncontrollable Factor of Time. \\Vhether the mag 
nitude to be regulated be temperature, pressure, flow, 
or some other controllable variable, there is present in 
all processes that most important and uncontrollable 
variable—time. In most processes, especially those of 
a discontinuous or batch nature, the element of time 
must be somewhere incorporated in the control. Where 
regulation only is the prime consideration, the time 
control element can be manually, and perhaps uncon- 
sciously, included in the normal manipulation of the 
apparatus. 

Time is especially important where chemical reactions 
are involved and success or failure of the process may 
depend upon precise timing of valves or switches. In 
many products it is necessary to energize a multiplicity 
of switches, valves, and accessory units which it would 
be humanly impossible to operate in proper sequence 





and timing, especially when that sequence must be re 
peated indefinitely and invariably. For such purposes, 





Fig. 9 GINGLE-CAM process-cycle controller is one of a great 
variety of forms of such instruments. Here, a single 
cam-follower carries five tappets, some of which actuate 

pilot valves and some electrical contactors. Different 
portions of the cam periphery are cut to different radii 

and the number of tappets actuated for any position of the 

cam depends upon the radius engaged. Single-cam instru- 

ments are especially suited to processes where the se- 

quence of operations terminating the cycle is the reverse 

of that at its beginning. 





and where the performance of the apparatus is not 
affected by the magnitude or character of the con- 
trolled variable, there has been developed a considerable 
variety of time-cycle controllers. Their functions are 
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“Full many a gem, the dark unfathomed caverns 
of ocean bear”... and this Leland motor gener- 
ator set powers equipment able to tell exactly 
how far you would have to dive to get one. Yes, 
these generators operate fathometers, or sound- 
ing devices, in Naval and Marine service. 





This unit is something entirely new in electric 
drives. The specifications on frequency control are 
so close that a speed governor is required. The 
specifications on voltage are so close that 
a voltage regulator is also required. 
Throughout it is a special Leland design. 


This and some twenty other highly 
specialized designs are being built for 
various services, and the knowledge and 
techniques developed thereby will later 
be at the command of valued customers 
in far happier times. 

e Current Leland service designs and variations 
of these designs are being scheduled by the 


Armed forces. Engineering service on post-war 
designs is available to peacetime buyers. 


MOTORS “~~ 
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THE LELAND ELECTRIC COMPANY 
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Leland is proud of its assign- 
ment in the War program...with 
practically every motor a “‘fight- 
ing motor’...with every em- 
ployee just as much a “fighting 
man” as those who build ships 
and planes, fire guns or throw 


hand grenades. 





Leland motor alternator for 


Marine service. 


DAYTON, OHIO 


















































Precision-ize Pencil Drawings 
Sharp Prints without Inking 
Relieve Draftsmen Shortage 

Speed Production Time 

Cut Operating Costs 

Make Old Boards Better Than New 


Cover worn-out boards. Make new boards 
more efficient. Most perfect drawing surface 
yet conceived. In use in over 1000 plants. 
Costs very little. Write for details and trial 
offer on No-INK DrawinG BoarD Tops. 


PROpuer 


Yes, Immediate Delivery! 


w. H. LONG co., 425 N. CLARK ST., CHICAGO—EST. I9II 


CLASS 5.00 


Munitions makers, WPB Allocation Class 5.00, 
are depending on PROGRESSIVE to supply 
fastenings. They have learned, as have manufacturers in 
20 other classes, that PROGRESSIVE products stay put. 


The PROGRESSIVE MEG. CO 
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primarily to open and close valves, switches, ete., ai 
thereby initiate and terminate certain steps in a proce 
Controlling the Process Cycle. Basically, the pr: 
ess cycle controller comprises a cam shaft carrying | 
or more cams—usually adjustable—driven by a c 
stant-speed motor, and actuating either switches 
small pilot valves. These, in turn, dominate the su; 
ply of power to elements of the apparatus under co: 
trol, and make possible suitable sequences of operation, 
together with any desired degree of interlocking, 
Where the operation of a controlled machine is of a 





Fig. 10 ULTIPLE-CAM operation timer or process-cycle 
controller has single cam shaft which carries a large 
number of independent and adjustable cams, some to 
actuate pilot valves and others, switches. Included also 
,is a dormant single-cam controller, which is periodically 
‘thrown into action to perform isolated functions in the 
cycle of operations 


type in which the sequence of events characterizing the 
termination of the cycle is the reverse of those in the 
initiation of the cycle, effective control can be obtained 
by the use of an instrument known as the “single-cam” 
cycle controller, of which forms are shown in Figs 
8 and 9. 

Illustrated in Fig. 8 is an instrument embodying a 
simple electrical contact with timing determined by an 
adjustable cam. Speed of the cam is established by 
selection of a suitable gear combination and the in- 
terval between “on” and “off” by adjustment of ele- 
ments of the cam periphery. In the type shown in 
Fig. 9, several valves or switches are selectively actu 
ated by a single follower according to the extent of its 
deflection. Where more flexible cycles are demanded. 
it is generally found expedient to specify a multiple-cam 
controller. These instruments are available in a great 
variety, and with practically any desired number oi! 
individual cams. Such an instrument is shown in 
Fig. 10. 

Each of the instruments in Figs. 11 and 12 is of the 
type generally known as an impulse-sequence con- 
troller, and embodies two motors, one of which slowly 
drives a timing element, and the other rapidly advances 
a shaft carrying a group of cams set to the characteris 
tic cycle. In the instrument shown in Fig. 11 the 
main cam shaft carries a cage having a number of 
pawls which are individually engaged by corresponding 
projections adjustably spaced about the timing cam 
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ON THE JOB 


Whenever our F lying Fortresses fulfill their mis- 


sions for victory, AlSiMag ceramic insulators are 


on the job to help make the flight a success. 


AlSiMag steatite insulation can be found in all 
vital electronic components and is selected by 
designers of electronic equipment for dependable 


service, 
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inspect an 


afom? 
— Bevo 


sure thing 


With a Machlett Diffraction Tube you can actually 
inspect the atomic structure of the material under 
investigation. The x-ray diffraction pattern recorded 
on a photographic film decisively distinguishes 
between compounds and mixtures, crystalline and 
non-crystalline materials. It also points up changes 
in structure accompanying rolling and annealing by 
different processes. Today, in these and many other 
important applications, this improved x-ray tube 
for diffraction analysis, developed by Machlett 
Laboratories, is working overtime for Victory. 


In designing this efficient x-ray diffraction tube, it 
is only natural that Machlett should specify Callite 
wire and formed parts for lead-wires and other tube 
components. In this unusual application and in 
many others, where dependability is of utmost im- 
portance, Callite products have demonstrated their 
uniform quality and stamina. If you have a problem 
involving the use of electronic tube and incandes- 
cent bulb components, our engineers will be glad 
to coopefate in developing the most economical 
and efficient solution. Why not write today? 


af yr. 
ois Specialists in the manufacture of electrical 

contacts of refractory and precious metals, 
bi-metals, lead-in wires, filaments and grids 
—formed parts and raw materials, for all 


electronic applications. 


CALLITE TUNGSTEN CORPORATION 





Ww 


547 39th STREET UNION CITY. WL 4. 


CABLE: “CALLITES” + BRANCH OFFICES: CHICAGO - CLEVELAND 









\s the pawl is engaged, the main cam shaft is advanc: 
a few degrees, automatically energizing its driving 
motor and rapidly advancing through the necessar 

increment. At the termination of the cycle, a resettin 

motor acting through a differential gearing resets th 

timing cam to zero in readiness for the next cyck 
without operator attention. 

In the form of instrument shown in Fig. 12 the tin 
ing motor slowly rotates a graduated disk with perfora 
tions corresponding to the initiation of selected events 
in the cycle. By means of a simple pneumatic attach 
ment associated with the perforations in the disk is 
controlled the action of a motor which advances the 
main cam shaft through individual increments and then 
comes to rest. At the completion of a cycle of opera- 
tion, the graduated disk is released from its driving 
motor, and is automatically reset to its starting point, 
for initiation of the next cycle. 

Checking Finished Actions. Functions of count- 
ing, timing, automatic gauging and inspection of units 





Fig. 11 A® impulse-sequence controller with motor-reset. A 
shaft, carrying a number of independent cams, is 

intermittently advanced by a motor which is first enet- 

gized by the cam-shaft receiving a slight impulse from an 

adjustable timing cam. Structure carried by the main 

cam-shaft includes a number of pawls which are engaged 

by projections on an adjustable timing cam, and move the 

main shaft ahead to energize the driving motor. At the 

termination of a cycle, a resetting motor, acting through 

a differential gearing, resets the timing cam to zero. 


are often included in the science of automatic control. 
Uses of the photocell in such applications have been 
widely publicized, and new uses for this versatile tool, 
especially when coupled with electron tube networks, are 
appearing daily. The elapsed-time meter, for registering 
the total interval a machine has been in operation, is a 
synchronous clock mechanism fitted with an integrating 
register, and energized concurrently with the apparatus 
under observation. Various forms of electric microme- 


ters and detectors, which may or may not incorporate 
electron tubes, are applicable to machinery, and by 
suitable coupling with auxiliary mechanism, can be 
| caused to assort or to reject units of material on a 
basis of dimensions, weight, or color. 

There remains yet another 


Progressive Control. 
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LABORATORY SAMPLES 
ON A VOLUME BASIS 


oe [ NTIL recently Ball Bearings with honed raceways were only 


ms, 1S 


available as handmade laboratory samples. These samples sparkled 
ener- : d : . 
om an and shone like precious jewels . . . and were almost as expensive! 
he And then Hoover engineers, after years of research, announced a 
gage 


HOOVER 

BALL AND BEARING COMPANY 
ANN ARBOR, MICHIGAN 

method of honing the raceways of ball bearings mechanically, and 

on a volume basis. The result is America’s only bearing with honed m ae 


». BALL BEARINGS, ROLLER BEARINGS 


At the 


— raceways . . . raceways with a degree of uniformity, and exactness 
ontrol. in precision, smoothness, and quietness, previously only attained in 
e been 


cael expensive handmade samples. It means that when you select Hoover 
_ OO, d 


ks. are Ball Bearings your bearing dollars buy increased load capacity, ex- 
stering tended life, higher allowable speeds and many other advantages 
contributed by this exclusive feature. And the cost is so reasonable 


varatus that these improved bearings may be adopted as standard equipment 
— on all commercial products of quality. 
porate 
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Keep your eye 
on this lad 
Mr. Manufacturer 


FEW MONTHS AGO he was just a 
normal, untrained, happy-go-lucky kid. 
Today he’s been well trained by Uncle Sam’s 
Signal Corps into a competent technician, fit 
to take the responsibility on which hundreds, 
maybe thousands of lives depend. When he 
comes marching up Broadway in a shower of 
ticker tape, be ready to grab him — he'll be a 
valuable man. 

And if he tells you that communications and 
electrical equipment made here at C. T. & E. 
is the last word in advanced engineering and 
rugged dependability, pay heed — you'll be 
listening to the voice of experience. You see, 
there’s ‘‘Connecticut” equipment on the job 
almost everywhere United Nations forces are 
fighting. 


’ ave 
ry messane 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION 


EAT 


a gd 
NOUSTRIES 


MERIDEN, CONNECTICUT 









class of control instrument which not only initiates and 
terminates the action of a regulator, but also causes t 

control point at which the regulator strives to operate 
to be progressively varied through a predetermined 
range of values. A conventional form of such inst: 
ment is shown in Fig. 13. The progressive adju 
ment of the control point is effected by a graduat: 
cam having the same dimensions as a circular chart { 
a recorder of the corresponding class. The user may 


( 





Fig. 12 ia impulse-sequence controller with spring reset, a 
shaft carrying independent cams to actuate switches 

or pilot valves is intermittently advanced to successive 

positions as the driving motor is repeatedly energized at 

intervals determined by perforations in timing disk 

The perforations pass in succession through a jet which 

controls the escape of air from a pneumatic relay system. 

At the conclusion of the established cycle the timing cam 

is released from its motor and quickly reset to its starting 

point by means of a spring 


make up his own cams by the simple expedient of 
scribing on the graduated surface of a blank a curve 
representing the cycle through which the regulated 
temperature or other variable is required to pass, and 
then trimming the periphery with scissors to conform 
to the curve. As many cams as desired can be made 
up, and a supply kept on hand to adapt the controlle1 
to any predetermined cycle at a moment’s notice. 
Automatic Control for Processing Units. Where 
apparatus is constructed with a view to automatic con 
trol, the engineer-designer will want to include features 
to facilitate such application. Provision should be made 
for the fitting of such valves, contactors, rheostats, 01 
voltage adjusters as may be used, and ample space 
should be allowed for wiring, control piping, and relays 
As automatic control generally involves the measur 
ment of variable conditions affecting the processed 
material, it is highly desirable that ample provision be 
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Irvington Black 

Cambric Tape in 

magnetos man 

Electric Company = 

to energize the field ¢ 

equipment of our Aic. 

neer Corps, and Signal Corps. 
Because Irvington Bias Cut 


is obtainable in widths from %y” to 
6” and in thicknesses from .005” to 


.012”, it is ideally suited for wrap- 
ping coils of any design. In addition, 
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alar con- 
th makes 
‘job under 


tior “this Irvington 

Gearing over 80% of its 

inal high dielectric strength; as 
much as 90% in heavy thicknesses. 
It offers excellent resistance to lubri- 
cating oil, acids, alkalis and has very 
low moisture absorption — complies 
generously to the minimum specifi- 
cation values of N.E.M.A. standard 
No. 1 for Black Bias Cut Varnished 
Cloth Tape, publication No. 38-50. 
The specifications for thicknesses 
most frequently used are as follows: 


Dielectric Strength 
Average Volts 


*“T" represents temperature at time of measurement 
between 20° C. and 30° C. 


The standard finish of Irvington 
Black Bias Cut Varnished Cambric 
Tape is slightly greasy. Optional fin- 
ishes are oily, tacky and dry. It is 
furnished in rolls of 36 or 72 yards, 
which are dipped in paraffin unless 
otherwise specified. 


For complete coil insulation data—infor- 
mation on tapes, varnished paper, coil 
insulating varnishes —write Dept. 56. 


Lap winding magneto coils with ¥" x .007” Irvington Black Bias Cut Varnished Cambric 
Tape. The fibre board needle bas been wound with enough tape to cover coil completely. 





Right the First Time 


when you use 


DRAKE 


SOLDERING IRONS 
AND SOLDER POTS 


Making connections right—the first time—is a 
cinch with Drake Industrial Soldering Irons and 
Solder Pots. That’s one reason they are so popu- 
lar with fast-producing American Industry. Every 
need of industry can be met, too, for Drake has 


An Iron for Every Purpose 


Drake Soldering Irons 
and Solder Pots are 
available now with 
an A-1-A or better 
priority rating. Write 
now for Illustrated 
Folder. 


DRAKE ELECTRIC WORKS, INC. 
3656 LINCOLN AVENUE, CHICAGO, ILL. 


ALL OUT 


WAR PRODUCTION* 


ATOOONTIAT 


* Drill Jig Bushings—Optical Flats—Monochromatic 
Lamps—Plain Plug and Ring Gages—Contract Flat 
Lapping. 


fx ACME INDUSTRIAL CO. 


Telephone: MONroe 4122 


ACME 207 N. Laflin St. Chicago, Ill. 


made for suitable measuring elements. Temperature 
may require to be determined at several points, or j 
may be that the best location of sensitive elements ca 
be determined only by experiment on the installe 
product. In all cases, wherever possible, the contr: 
system should be so arranged that in case of emergency 
such as damage to the regulator the principal functions 
of the control can be carried out manually until th: 
instrument is restored to normal condition. 

While automatic features are directly built into man) 
machines and units where the control of a cycle in a 
repetitive process is desired, the general trend of prac- 
tice does not favor the physical incorporation of regu 
lating instruments in production machines. There are 
a number of obvious reasons for this. First is that, in 


Fig. 13 | mente parva time-temperature controller has con- 
trol couple actuated by potentiometer-type measuring 

unit which also provides indication of the measured 

value. Follower resting upon the periphery of a con- 

formed cam progressively varies the setting of the con- 

troller, and enables the controlled magnitude to be 

carried through a succession of predetermined values 


shipping and installation, the heavy machine generally 
receives handling which would be destructive to the 
delicate parts of the regulating instruments, and sec- 
ond, the installation of the two classes of equipment 
frequently calls for entirely different kinds of skill, 
making it desirable that they be handled by different 
types of artisans. 

It is also desirable that regulating apparatus be 
located where dust, fumes, and vibration are minimum 
and that often implies segregation from the apparatus 
under control. The tendency to depart to this extent 
from unit construction, and to group the instruments 
on suitable panels is noticeable and commendable, an‘ 
is in keeping with the most up-to-date practice. The 
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When the eagles of war have vanished 
from the skies and the dove of peace lodges 
with us again— 


And we go back to our old jobs of pro- 
ducing for civilian needs, we are all going 
to find many surprises. Things will not 
be just the same. Products and processes 
have been undergoing great change—in 
molded plastics, too. 


We, ourselves, have been changing at 
General Industries. The necessities of war- 
time production have presented challenges 
that have enlarged our vision and sharp- 
ened our skills. 


1943 


Molded Plastics will be Different 
ee 


So that when the present big job has been 
finished, General Industries will be emi- 
nently qualified to produce molded plastics 
parts adapted to the rapidly expanding 
needs of the postwar world. 


THE GENERAL INDUSTRIES CO. 
Molded Plastics Division + Elyria, Ohio 


Chicago: Phone Central 8431 New York: Phone Longacre 5-4107 
Detroit: Phone Madison 2146 Milwaukee: Phone Daly 4057 
Philadelphia: Phone Camden 2215 


TUR a 


MOLDED PLASTICS 




































“TELL ‘EM WE COULDN’T DO WITHOUT 
THE PARTS THEY’RE GIVING UP” 


“Yeah, the folks back home are helping us plenty 
by giving up those radio and communication 
parts. See—over those hills! There’s a bridge 
there. We just bombed hell out of it—cutting 
off an enemy tank column. With inadequate 
communications. we couldn't have done it!” 


" Weepepisesotinnasaenivinieay are vital in this war of rapid 
movement—where success demands 
tion” of widely dispersed units. 


““co-ordina- 


When a swift PT boat gets its radio orders to tor- 
pedo an enemy transport... when a bomber drops its 
eggs over a submarine base . . . when an allied tank 
column, keeping in contact by radio, speeds over 
Sahara’s sands .. . Utah Parts are playing their role in 
this war of communications. Soldiers of production 
build dependability into those parts at the Utah fac- 
tory. Utah engineers plan it in the laboratories . . . 
as they pore over blueprints far into the night. 


Constantly, research is going on at Utah... new and 
better methods of production are being developed... 
to help keep the ears of the armed forces open. To- 
morrow — when peace comes — this research and 
experience will be reflected in the many civilian p1o- 
ducts being planned at the Utah Laboratories. Utah 
Radio Products Company, 852 Orleans Street, Chicago, 
Ill. Canadian Office: 560 King Street West, Toronto. 
In Argentine: UCOA Radio Products Co., SRL, Buenos 
Aires. Cable Address: UTARADIO, Chicago. 


PARTS FOR RADIO, ELECTRICAL AND 
ELECTRONIC DEVICES, INCLUDING SPEAK- 
ERS, TRANSFORMERS, VIBRATORS, 
UTAH-CARTER PARTS, ELECTRIC MOTORS 











centralization of controls, and their segregation from 
the actual processing machinery also makes it possible 
for one operator to supervise a group of units which 
otherwise would have demanded the services of a larg 
force of individuals, each with his own peculiar skil] 
and more or less independent ideas as to how the 
process should be carried out. 

Economic Considerations Govern. Econom 
aspect of the selection of control apparatus involve tiy 
usual features of balancing quality against price. |n 
some processes, wide deviations of the regulated mag- 
nitude from the ideal value produce no deleterious ef. 
fects, and so long as the average value of a temperature 
or other variable is maintained within certain limits no 
harm is done by deviations within that range. Exacting 
demands of modern production, however, will seldom 
tolerate repeated deviations of a regulated magnitude 
and, quite apart from the pride of workmanship which 
characterizes the carrying out of any process, deviations 
can generally be considered as possessing a definite 
negative value. 

While the relation between departures from the ideal 
value and the amount by which they add to the cost 
seldom follows a linear law, yet it may be assumed that 
the greater the deviation the greater the loss—repre 
sented either by a lowering of the quality of the product 
or by increasing processing cost. Ifa certain grade ot 
controller can reduce the effects of an unavoidable 
variation to a deviation costing 50 cents, and a con- 
troller costing $60 more, reduce the effects to a devia- 
tion costing 30 cents, it is apparent that the latter in 
strument is responsible for a saving of 20 cents per de 
viation. If this occurrence is repeated ten times in a 
day’s run, the savings effected in the course of one 
month justify the specification of the more expensive 
instrument. The higher the cost which can be as 
signed to each deviation, the less time it will take to 
amortize the cost of the higher grade instrument, and 
the greater would be the reason for incurring the ex 
pense of its specification. 

Replacement of manual by automatic control is al 
most certain to result in a definite speeding up of pro- 
duction. Thus, at one time, operating costs are reduced 
and capacity of equipment is increased. Use of auto- 
matic control also frequently renders possible a modi- 
fied cycle which would be impossible under manual 
control and which may effect remarkable economics. 
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post-war world in which the fullest measure of inven- 
tive genius, development of new and better products 
aid markets, maintenance of employment and _ other 
factors will contribute to a sound and enduring econ 
omy of the future. 

Re-negotiations of Contracts. The adoption oi 
federal legislation for re-negotiation of contracts in 
April 1942, almost immediately led to much discus- 
sion of the subject at practically every meeting of the 
Board. 

A committee of the Board appointed several months 
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You know these letters as the abbreviation 
for the Controlled Materials Plan. But to many 
industries CMP has long been the identifica- 
tion for Precision Cold Rolled Strip Steel. 
Today, vital war product manufacturers know 
CMP means trouble-free, top-speed produc- 
tion. By accurate control in rolling practice, 
CMP assures the closest tolerances and uni- 
formity of desired physicals that eliminate 
fabrication problems and provide more fin- 
ished parts per pound. In many cases this 
makes possible successful replacement of 
critical light gauge, non-ferrous metals and 
usually lowers costs . .. Worth an investiga- 
tion for your after-Victory products? 













ot) MOTORS | 


Aerial camera motor, 
1/120 H.P. with speed of 
6000 R.P.M.—12 volts. 
Equipped with ball bear- 
ings; diameter of housing 
2-3/16”; overall length 
not including shaft 
3-7/32"’; shaft extension 
1’’; shaft diameter .1875” 
(3/16"’) weight 14 oz. 
Wrinkle finish. 











































Type LDIB-1 


Antennae reel motor, 
wound for 1/13 H.P. at 
8500 R.P.M.—either 12 
or 24 volts. Equipped 
with ball bearings. Re- 
versible (3 leads); diam- 
eter of housing 2.306”; 
overall length not includ- 
ing the shaft extension, 
2-15/16"’; shaft extension 
.766"; shaft diameter Type LD3R 
.250”; weight 1 lb. 3 oz. 









SIGNAL Wireless and Telegraph 
Instruments are playing an impor- 
tant part in the war effort. Constructed according to 
exacting specifications, they are used in many branches 
of the service and are recognized for their high quality 
and dependability. 


#112-S Sounder 


W-37Relay 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 
Offices in All Principal Citie 

















ago and which makes frequent reports to the Board 
has been very active. Both the committee and th 
Board have helped define the points which have neede 
clarification and have discussed these problems with 
members of the War Department and Navy Depart 
ment Price Adjustment Boards. In addition, recom 
mendations have been made, a number of which have 
been adopted by the Boards. The contacts maintained 
with the respective Boards and the authoritative inter 
pretations obtained have led to a series of bulletins to 
the Nema members from the Committee on Re-nego 
tiation of Contracts. 

Financing of Held and Stopped Orders. Due to 
the withdrawal of a priority or other government re- 
strictions, many orders which members of the industry 
had accepted, and on which work had been started, or 
even almost completed, have been held up, with the re- 
sult that a manufacturer may have on his hands a par- 
tially finished product in which he has made a con- 
siderable investment in materials, labor, development 
and overhead. Since the product is incomplete and 
cannot be shipped, he cannot look to the purchaser for 
relief nor to the government department issuing the 
order which prevented completion of the work because 
the government department, usually WPB, neither has 
jurisdiction nor authority, nor does it have funds for 
the purpose. 

A committee appointed by the Board of Governors 
has surveyed every possible approach to the problem 
and finds no existing statutory authority or federal 
agency available to deal with the question. With Board 
approval the committee has surveyed the volume of 
such orders and found that as of the beginning of 1943 
it amounted to well over $80,000,000. As the problem 
affects various other industries, it has been presented 
by Nema to the War Committee of the National Asso- 
ciation of Manufacturers, which is now actively study- 
ing the problem, gathering similar data regarding the 
volume of such orders. Having been initiated by 
Nema, the subject will not lack attention, either in 
terms of factual data available to or active interest of 
both Nema and the National Association of Manufac- 
turers. 

The great variety and intricate termination clauses 
in many government contracts has been the subject of 
much discussion in recent months. The need for set- 
ting up of proper machinery by the government in 
order to avoid a chaotic condition at the end of hos- 
tilities is apparent. Nema intends to push for the de- 
velopment of plans, worked out well in advance, for a 
system of early determination and final settlement of 
government liabilities to war contractors. 

Besides the appointment of a Nema committee to 
study the problem and to cooperate with the National 
Association of Manufacturers, and the Chamber of 
Commerce of the United States and other trade asso- 
ciations, Nema has already submitted comments on 
proposed uniform termination clauses, which emanated 
from government circles, and is preparing to cooperate 
in helping to find a solution equitable alike to govern- 
ment and industry, and understandable in advance 
by both. 

State Personal Property Taxes. Government or- 
ders freezing inventories of household refrigerators, 
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* No delays anywhere along 
the line. when you deal with 
Doyle! Coil quotations and pro- 
duction sample are hustled along 


e Aircraft Equipment 


to you in “double quick” time 


so vitally essential to war pro- Ps Communications 


duction. 


egy 


Doyle Coil winding specialists Ps Generators 
whose creed is “speed with ac- 
curacy” are qualified by years ad Relays 
of experience to produce coils ia a 
designed to meet your specific . uu TS 
requirements, with maximum Ps Controls 


efficiency and economy. 


Nea 


Magnet Coil Heavy-Duty Power Coil 





Relay Coil 















SEND AND SEE what Doyle can 
do! Get your specifications in the 
mail today! Your quotation will 
be on its way almost before the 
ink is dry on your request. 








Test working samples _pro- 

duced with speed. Remember Motor and Generator Field Coils,, 
no matter how complex your wound, connected, taped, impreg- 
problems, Doyle trained engi- nated and shaped to conform to 
neers are ready with the correct your housing. Moisture-Proofed. 
answer. Send and see! 




















“One Good Turn—or a Million” 


VTSe eh AR arts 


2734 N. Pulaski Road, Chicago 








electric ranges, etc., while limiting the sale of such prod 
ucts to government agencies largely have not relieved th: 
manufacturers from the payment of personal propert 
taxes in those states where such taxes on inventori 
are levied. The situation has been further aggravate 
by the fact that frozen inventories have not been re 
leased by the government at a very satisfactory rate 
It is also complicated by an OPA price ruling relatin, 
particularly to the price at which refrigerators may be 
sold, a ruling which does not permit the addition of 
either storage charges since last September first or of 
the personal property taxes. 

A committee authorized and appointed by the Boar. 
has investigated the situation, the quantity of products 
and annual taxes involved, and has taken the necessary) 
steps to obtain exemption, wherever possible, of such 
frozen stock from the calculation of state personal 
property taxes and has already suggested a bill to solve 
the problem in one state. 

Electric Welding Section Publication. The im 
portance of disseminating information on the effects 
on health from fumes produced by are welding was 
brought to the attention of the Board. Authorization 
was given to the Electric Welding Section to issue a 
report entitled “Fumes from Arc Welding—A Discus- 
sion of Their Effects on Health,” which is to be printed 
by the American Welding Society. 

National Electrical Code in Latin-America. The 
desirability of making available copies of the National 
Electrical code in Spanish throughout Latin-America 
led the Board to establish a Committee to arrange for 
the translation of the code into Spanish, for its pub- 
lication and for the financing of both the translation 
and printing of at least 15,000 copies. Most recent re 
ports indicate that the 15,000 copies will be described. 
printed and distributed throughout Latin-America. 

Installment Selling for Post-War Delivery. The 
so-called Nugent Plan for installment selling for post- 
war delivery of consumer goods has recently become a 
subject of active discussion. The Board of Governors 
feel that there is danger that the plan would divert 
attention from the war effort, and particularly the sale 
of war bonds, rather than help the sale of war bonds, 
and that it involves other objections. The Board has 
requested comments on the Nugent proposal. 


BROADENING HORIZONS 
De nen of the Board of Governors of Nema 


represent a wide diversity of interests and of 
economic, geographical and other contacts, and are all 
men who make every effort to keep themselves cur- 
rently informed on subjects of major interest to busi- 
ness men and to the nation at large. About a year 
ago the Board began the practice of inviting men prom 
inent in public and business affairs, both within and 
outside the industry, to lunch with the Board at its reg- 
ular meetings and to discuss with the Board public and 
business questions with which such persons are iden 
tified. Among these guests have been William A 
Mitchell, Vice President, J. P. Morgan & Co., Inc.: 
Beardsly Ruml, Chairman, Federal Reserve Bank of 
New York and Treasurer of R. H. Macy, and author ©! 
the “Pay-As-You-Go” federal tax plan; Maurice 1 
Karker, Chairman, War Department Price Adjustment 
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of war, or the heating 


applications of peacetimes, : 
NICHROME is specified with 
full reliance on its ability to 
ACM Leal iso) 
requirements. 


DRIVER-HARRIS COMPANY 
HARRISON, N. J. 
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Men are scarce .. . war demands maximum 
production from each . . . Paragon Automatic 
Electric Timers greatly increase production 
per man. They are doing it in thousands of 
applications, such as: watchman signals, 
power disconnect, conveyor operation, pump 
operation, light exposure, liquid agitation, 
enamel baking, heat treating, rubber curing, 
plastic molding, etc. 

Let us help apply automatic time controls to 
one or more of your operations. Just give us the 
details and one of our Timer Engineers will] 
make recommendations without obligation. 
WRITE FOR THIS BOOK ... Describing 
industrial timers, time-switches and other time 
controls. Contains illustrations, construction 
and installation data, list prices and reference 
information. PARAGON ELECTRIC CoO., 
700 Old Colony Bldg., Chicago, Illinois 
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* Centralize your procurement of fasteners 
and small ‘‘cold upset’’ parts at Central Screw 


Company. Examine the Central products 
shown above. These and many more are used 
extensively for vital armament assemblies. 


Absolute uniformity in size, shape and 
quality will speed assembly of finished prod- 
ucts that invite rigid inspection. Let Central 
show what this dependable uniformity and 
accuracy can mean to you. Send your specifi- 
cations to Central for prompt action. 


CENTRAL SCREW COMPAN 
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Bomb Releases 
Aircraft Components 
Hose Clamps 
Ammunition Boxes 
Ordnance Items 

Marine Equipment 


& 


7g 


| 


PRODUCE ALL : <a 


Communications 
Electrical Controls 
































eee 


| 





| 
| 


3519 Shields Ave. 


Chicago, Illinois 


Board; Eric Johnston, President, Chamber of Con 
merce of the United States; W. G. Marshall, Chairma: 
of the Labor Management Committee, War Productio 
Board, and Vice-President of the Westinghouse Ele: 
tric & Manufacturing Co.; R. W. Burgess, Vice-Chai: 
man, National City Bank of New York, Ellswort! 
Alvord of Alvord & Alvord, Chairman of the Federa 
Taxation and Finance Committee of the Chamber o 
Commerce of the United States; and Col. Wm. | 
Donovan. 

All of these discussions have been intensely interest 
ing, not only because of the distinction of the men in- 
vited to meet with the Board and the importance of 
the subject matter discussed, but also because of the 
back and forth discussion, out of which the guests 
sometimes have received valuable ideas from the mem- 
bers of the Nema Board. 

This is merely a brief presentation of some of the 
varied problems which the Board considers and of how 
it tries to handle them, with a view to guiding the 
Association work along the most practical and construc- 
tive lines of service to the government, to the public 
and to the industry. I have tried to show some of the 
results attained and those in prospect. The Associa- 
tion avails itself of every proper opportunity to present 
its views on problems substantially affecting the elec- 
trical manufacturing industry, regardless of origin 
After several years of service on the Board of Gov- 
ernors of Nema, I can say that its meetings have been 
of increasing interest and service. 





COUNTER CHECKED 
PERFORMANCE 
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the magnetic type, is that it may be mounted remote 
from the product itself and that it is possessed of a 
high degree of sensitivity. A main advantage of the 
photoelectric counter is that there is no mechanical 
contact with the objects being counted which makes 
its use practical for counting freshly painted or enam- 
eled objects, or soft objects such as butter, cheese or 
similar material that would be more or less distorted 
by a mechanical type of actuation. 

The sensitive cell of the photoelectric counter is 
mounted in a metal casing together with the relay 
while the light source is contained in a separate casing 
with a lens which ordinarily projects a parallel beam 
of light. Light sources may have special condensing 
lenses by which the ray is concentrated into a small 
beam for counting very small objects and to meet 
particular specifications. 


TO CHECK MACHINE OPERATIONS 


OUNTERS, as time meters or time totalizers 
are employed to check on operations independent 
of the actual number of units produced. Since any 


product when not in operation becomes non-produc- 
tive, a record of the actual time that it is in operatior 
is of value in determining the efficiency of the product 
and the ratio of non-productive time to productive 
since the overhead and carrying charges apply to an\ 
For max 


product whether it is in operation or idle. 
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imum efficiency, the product should operate conti: 
uously if it is to produce its output all of the tim 
This, with many classes of products is not possible bu 
by a study of the idle time, the productive time fi 
any product may be regulated and made to approa 
as nearly as practical to constant operation. A certai 
amount of time is necessarily lost in removing con 
pleted output and in “setting up” for a following o; 
eration but a clear understanding of the time ratio, idle 
to productive will often result in a great increase in the 
efficiency of operation. 

The time meter by which such a study is provided 
consists of a small synchronous clock motor which is 
geared to a counting device calibrated to register in 
the hours that it is operated. The meter is connected 
across the product-motor lines so that whenever the 
product motor is running, the counter motor is also 
running and registering. When the product motor is 
shut down, the counter motor also stops and ceases 
to record so that the idle time may be recorded by 
subtracting the time registered from the total day’s run 

Motor and counter are enclosed within a casing hav- 
ing a window of glass or transparent plastic through 
which the figures registered are easily read. Such 
counters are made for operating on alternating current 
of 50 or 60 cycles and for voltages of 110 or 220. 

Differing from the registering instruments but never- 
theless coming properly within the scope of counters 
are the revolution counters, usually referred to as 
tachometers. Output counters may be said to pro- 
vide a record of the performance that a product has 
accomplished while tachometers provide an indication 
of what any product is doing while in operation. The 
output of any industrial product is generally directly 
proportional to the speed at which it runs, therefore. 
while not giving an actual count of the units produced. 
it is of fundamental importance to know the speed at 
which the product is operating. This applies with 
special force to machine tools where the work, in terms 
of cutting speed, is a factor of the revolutions per 
minute. This is of value in determining the speed of 
milling cutters, grinding wheels and of the work on 
lathes, boring mills, etc. Tachometers also provide a 
check on product performance which is to be dupli- 
cated. It having been demonstrated that the cutting 
of any tool can best be performed at a certain speed. 
the tachometer readily provides the means of repeti- 
tion at any future time. 

Tachometers are also used for counting the turns of 
wire applied to any winding to insure the correct num- 
hers of turns. Hand tachometers require the insertion 

| of the instrument in the end of the shaft of the product 
and require the use of a stop watch and are incon- 
venient to employ in general industrial production 
The more common types of tachometers are therefore 
those which may be incorporated as built-in elements 
of the product and which may be driven from the 
product by flexible shafting, gear or belt drive and 
| which may, by use of a mounting bracket, be incor- 
porated as a fixed element of the product. 

Calibration of such tachometers may be in revolu- 
tions or feet per minute so that not only the length of 
wire but the number of turns or the footage of paper 
rolled or unrolled from a roll of paper may be deter 
mined. Mechanically-driven tachometers have a very 
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EALLY, it’s no hardship when you have to buy smaller motors. 
You save money. But remember, when you can’t buy ’em 
big—buy ’em good. 
Now that you cannot depend on oversize to take your motors 
through tough service—you must depend on quality. 


That is why you should investigate Fairbanks-Morse Motors 
with Copperspun Rotors. 


The winding of the Copperspun Rotor is centrifugally cast of 
COPPER in one piece. It provides electrical and thermal charac- 
teristics that give this motor the stamina to stand up under the 
most severe service without mechanical failure. You can operate 
a Fairbanks-Morse Motor with Copperspun Rotor at its full rated 
Capacity continuously and indefinitely without fear of damage 
from overloading. 


Fairbanks, Morse & Co., 600 S. Michigan Ave., Chicago, III. 
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Here’s why you 
should order 
early 


Official apportionment of raw materials is 


necessary to insure their use where they will 
do the most good. Such apportionment 
hastens the over-all war effort, but in 
individual cases creates apparent delays for 
which the molder may be blamed. 

Here’s what actually happens, before the 
molder can begin work. He must place his 
requisition with the raw material manu- 
facturer by the 15th of the month. The 
requisition must tell the type and quantity 
of material desired, the number of pieces to 
be made, and their “end-use.” 

All requisitions are summarized by the 
raw material manufacturer and forwarded to 
the W.P.B. which makes allotments on the 
* basis of end-use importance. Around the 5th 
of the next month, the molder receives a 
copy of his requisition with a statement of 
the amount allotted against it. And he 
receives the material sometime during the 
last half of the month. This means that on a 
requisition placed by April 15th, no raw 
material will be received until the latter half 
of May—and that molding probably cannot 
be started before the end of May, or early June. 

In view of this situation it is important 
that you place your orders as soon as 
possible. You can look to us at Auburn to 
avoid unnecessary delays—to finish and 
inspect with scrupulous care. Your produc- 
tion line will never be slowed down by 


Auburn-molded plastics. 


MOLDED PLASTICS DIVISION 


AUBURN BUTTON WORKS 


Molders of All Types of Plastic Materials by Compression, 
Transfer Injection and Entrusion Methods 


ESTABLISHED 1876 AUBURN, N.Y. 









considerable value but, for most industrial purposes, 
those of either the electric or the vibrating reed types 
are usually preferred. 

With the tachometers above described, it is neces 
sary to time the length of run that they are allowed 
to register, that is, the tachometer will tell how many 
revolutions are being made but this information must 
be translated, by timing, into revolutions per minute 
or feet per minute as the case may be. 

The electric tachometer, which operates upon an 
entirely different principle, gives continuous and direct 
readings upon a calibrated dial, similar to a volt meter, 
in revolutions per minute or any other values for which 
the indicating instrument may be calibrated. 

The operation depends upon the use of a small gen- 
erator, or magneto, which is driven from the product 
and is so constructed that it generates a current of a 
voltage directly in proportion to the speed at which it 
is running. 

Not only may the calibration be in revolutions per 
minute, as used in connection with machine tools to 
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Ho’ a tachometer generator (A) is related to its 

indicating instrument. Here the scale is reduced to 

a short part of the arc of a circle. (B) A more expanded 
scale for a similar tachometer form. 


indicate cutting speeds but, for use on newspaper presses 
it will give direct readings of papers being printed per 
hour or, on pumps, gallons per minute. For convey- 
ors, the calibration is in feet per minute. 
Mechanically, the generator or magneto of the 
tachometer is direct connected to the shaft of the prod- 
uct whose speed is to be counted or it may be geared 
thereto in order to give it the most advantageous speed. 
The best speed for operating the generator varies with 
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y ‘Our shipments 
won’‘t miss the boat 


».- we use Western Brass’ 


NETTING an emergency rush order for newly improved 
\_J carburetor parts aboard a convoy ship sailing in a 
matter of hours, can depend entirely upon the quality of 
the brass being used—upon the speed with which it can be 
processed. 


Western brass is helping to get needed equipment to our 


BRASS fighting forces on time. It is helping to prevent production 
BRONZE headaches, keep war wheels spinning. More than any other 
part of Western service, we value our ability to produce 
PHOSPHOR BRONZE brass that is right... “tailored” to the job. 
| NICKEL SILVER Western’s reputation has been earned through that kind of 


performance—now doubly important to the nation. To- 
morrow it can be an important cog in your peacetime 
manufacturing. 


BRASS MILL DIVISION 


Western Cartridge Company 
East Alton, Hlinois 
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TIME DELAY 


is only one of several timers we manu- 
facture, which we use extensively in in- 
dustrial applications. 


Write for bulletin 800. 


—_ 
“2aAWMCE 
ELECTRIC TIMERS. 


condensed catalog illustrates and de- 
scribes a very complete line. 


Write for it. 
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aa A CRAMER COMP. a 


CENTERBROOK CONNECTICUT 


Reversing Rotation is controlled by the small 
low-voltage current flowing in the 
shading coils, and direction of rota- 

WYlotors. ee tion is governed by which pair of 
shading coils is selected on an SPDT 

* SEPARATE switch. By energizing both sets of 
shading coils, the armature is quickly 

CONTROL CIRCUIT stopped by bucking magnetic fields. 


Write for circulars giving full details 


x*MAGNETIC and specifications on the various types 


and sizes of BARCOL Shaded-Pole 


BRAKING Induction MOTORS. 
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the make, some types being designed for 1350 revo! 
tions for full scale reading while others are made 
a maximum generator speed up to 5000 rpm. 

The indicating instruments are made with rou 
rectangular or fan shaped cases which may be obtained 
for flush or surface mounting. They may be used as 
built-in units of the product or, when more convenient, 
they may be installed remote from the product. 

Operating upon an entirely different principle from 
the foregoing, is the vibrating-reed tachometer, or 
speed indicator, which, because of the simplicity of its 
construction and readiness of application, is extremely 
convenient for use in connection with various types of 
products. Vibrating-reed tachometers provide an indi- 
cation of product speed which is observed by the vibra- 
tion of the units in a row of tuned steel reeds. If a 
reed tuned to vibrate a given number of times per 
minute is subject to the influence of a body vibrating 
but slightly at the same rate, the reed will be thrown 
into considerable vibration. Since it is impossible to 
perfectly balance any rotating machine, each revolution 
causes a distinct impulse or vibration and this fact is 
taken advantage of in the construction and operation 
of the vibrating-reed tachometer. This instrument is 
provided with a set of reeds of special spring steel which 
are carefully tempered and coated with special lacquer. 
Each reed is soldered into a brass holding block which 
is attached to a bridge piece through which vibration 
is transmitted to the reeds. The free ends of the reeds 
are, for a short distance, bent over at right angles and 
enameled white to show clearly against the dark back- 
ground of the inside of the instrument. Each reed is 
tuned to a particular vibration and, if this vibration co 
incides with that of the product under investigation, 
the vibration of the reed will be sharp and clear. If 
the vibration does not correspond exactly with that of 
any individual reed, the tuning will not be very “sharp” 
since one or more adjacent reeds will show a slight vi- 
bration from which the exact speed may be estimated 
within one-fourth of the interval between successive 
reeds. By varying the length and thickness of the 
reeds, it is possible to tune them for vibrations between 
900 and 30,000 vibrations per minute, not of course 
in a single instrument. 

Vibrating-reed tachometers are constructed in round 
or rectangular cases with provision for mounting them 
permanently upon the product with which they are to 
be used. They are employed for keeping a continual 
check on the speed of rotary pumps, centrifuges and 
all types of rotating products and are especially suited 
to the speed determination of enclosed motors in which 
access to the shaft is not available. Modifications are 
designed especially for, determining the frequency of 
generators and turbines and they may also be used as 
hand instruments for temporary readings. 

Among those organizations active in the field of 
counters, and including those cooperating in the gather- 
ing of data for this discussion, are: American Auto- 
matic Electric Sales, Bristol, James G. Biddle, Durant 
Mfg., Electric Tachometer, General Electric, Guardian 
Electric Mfg., Ideal Commutator Dresser, National 
Acme, Ohmer Register, Photobell, Photoswitch, Pro- 
duction Instrument, Herman H. Sticht, Veeder-Root 
Westinghouse Electric & Mfg., and Weston Electrical 
Instrument companies. 
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MICANITE SHEETS 








Properly selected grades 
of mica and binders. For 
commutator segments, 
rings, cones, armature 
slots, etc. Also Heater 
Plate for electric furnaces. 


hey hd ea 





India or Amber Mica fur- 
nished to specification in 
all sizes. High specific 
weight, low compressibil- 
ity and cement content, 
uniform thickness, from 
.020” to 1/16”. 


MICANITE RINGS 





We carry molds for many 
standard types of commu- 
tator rings, can make im- 
mediate quotations. For 
estimates on special types, 
send sketch or dimensions. 


FLEXIBLE MICANITE 





Cold forming sheets for in- 
Sulating transformers, field 
coils, armature slots, etc. 
Excellent resistance to hot 
transformer oil. Thicknesses 
.005” to 4”. 










There is no shortage 


of these built-up 


mica products! 


. 1943 


DIRECTING electrical traffic, guiding current along its pre- 
determined path, keeping electrical equipment on the job to 
turn out more of the nation’s war goods . . . that’s the way 


these MICANITE PRODUCTS can help you. 


Always the pioneer in developing tougher, more serviceable 
mica products, we have ample raw materials and production 
facilities today to keep an adequate supply of the best quality 
built-up mica insulation available for the increased require- 


ments of all branches of the electrical industry. 


Let us know your requirements. Send specifications or blue- 


Prints for prompt action on any or all of the products listed. 


Quote prices and delivery 


Company 



























MICANITE TAPES 


For insulating all types of 
coils. Made in several com- 
binations. Recommenda- 
tions furnished for specific 
operating conditions. 


MOLDED MICANITE 





Special shapes such as 
spools, troughs, flanges, 
bushings, discs, cones, fur- 
nished to_ specifications. 
Also molded over bars, 
rods, etc. 


We are sending specifications, blueprints or samples o 


insulation required for 


ICA INSULATOR CO. 


Representatives in Principal Industrial Centers 












MICANITE TUBING 


Round, oval, square, rec- 
tangular and_ special 
shaped washers or pieces 
for insulating arc lamps, 
grid rheostats and similar 
apparatus. 






Ue 0 thd ae ee) 
MICA STAMPINGS 





Round, square, oval, hex 
and other shapes of any 
size. Made entirely of 
Micanite or combined with 
various grades of paper 


and asbestos. 


waenneen===== USE THE COUPON TODAY! -=-----==-==- 
MICA INSULATOR CO., Dept. 21, 200 Varick St., New York, N. Y. 


¢ 


This is NOT an order. 





200 Varick Street, NEW YORK, N. Y. 
600 Van Buren Street, CHICAGO, ILL. 
501 Marion Bidg., CLEVELAND, OHIO 
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Insulating 


Varnishes 


Designed to meet the requirements of the ever-progressing elec- 
trical industry, SYNTHITE Insulating Varnishes are recommended for 
usefon modern types of coated wires as well as Class B insulation. 

In increasing numbers, manufacturers and rebuilders of all types of 
electrical equipment are turning to SYNTHITE Insulating Varnishes 
as the logical solution to the many problems of varnish insulation 
presented by the high speed and high voltage equipment of today. 
Write for specifications — no obligation. 


SYNTHITE Insulating Varnishes provide 


Fast Curing High Dielectric Strengths Acid Resistance 


Deep Drying High Arc Resistance Alkali Resistance 
Heavy Buildup Glossy, Tough Finish Oilproofnesss 
Flexibility Extreme Rigidity Waterproofnesss 


JOHN C. DOLPH COMPANY 


Insulating Varnish Specialists 


168C Emmet Street, Newark, New Jersey 


STANDARD 


@ Millions of capacitor-start electric 
equipped with 
Aerovox capacitors. Indeed, Aero- 
vox pioneered the high-capacity 


High-capacity 
widest choice of 

mountings, containers, voltages, 
apacities. 


electrolytics in 


terminals, ‘efrigerators are 


° electrolytic. And to keep those re- 
\lso oil-filled capacitors for frigerators operating at least “for 
geet a e and power- the duration,” Aerovox replacements 
a are still the first choice. Definitely, 


Aerovox is the standard. 


@wWrite for literature. 
problem. 


Other types for widest range 
f electrical, electronic and in- 
iustrial functions. 


in Canada 
AEROVOX CANADA LTD. 


Hamitton, Ont. 


’ 
100 Warich St. 
COPORT le ‘ARLAB 





Submit that 












IN SPECIFYING SPRINGS 


(Continued from p. 90) 


the real cause of the trouble was found and corrected 
by the substitution of a beryllium copper spring for 
the steel one. 

Music wire and oil tempered wire are not only poor 
conductors of electricity, but the fact that they possess 
a high elastic modulus requires their use in rather fine 
sizes in order to obtain the deflection required. This 
combination of high electrical resistance and a small 
cross sectional area present the very worst possible 
conditions for a current carrying spring. If it is at- 
tempted to increase the cross sectional area of the wire, 
the length of wire must be increased to make up for 
the loss in resilience so that nothing is gained elec- 
trically. The copper spring alloys, beryllium copper 
in particular present the ideal materials for current 
carrying springs. Special alloys such as those of silver 
have been used for flat springs where the electrical 
conductivity was about the most important property 
sought in the spring material. Silver springs, however, 
must be kept down to a stress of about 20,000 psi. 
They present, of course, a surface which is non-corro- 
sive and one which is easy to solder. 

Non-coincidence of the loading and unloading curves 
of a spring will frequently cause trouble. This non- 
coincidence is usually referred to as mechanical hys- 
teresis and appears to be closely related to creep. Its 
degree depends upon several factors, among them being 
the material used, the maximum fiber stress during the 
cycle, and the cold work and heat treatment given to 
the material. A stress relief treatment as in the case 
of creep will usually reduce the hysteresis loop and with 
carefully selected materials and the proper heat treat- 
ment, the hysteresis in springs has been reduced to 
within 0.04 or 1 per cent of the total deflection. 

When the engineer-designer specifies tolerances on 
springs for his product, the absolute tolerances may not 
be so important as the ability of the manufacturer to 
produce a uniform product. That is to say, holding a 
tolerance to within 0.005 in. of the absolute blueprint 
figure may not be as important as holding this dimen- 
sion within 0.005 in. on all springs furnished in a given 
lot. The manufacturer will frequently specify that 
blueprint load deflection figures, for example, must be 
met within 10 per cent, but that all sorings in a given 
load must fall within 5 per cent. The ability of the 
spring manufacturer to hold springs uniform will 
depend upon the equipment used in their manufacture 
as well as upon the material. As a rule springs to 
which the strength is imparted by heat treatment can be 
held closer than such pre-tempered material as music 
wire and phosphor bronze spring wire. An annealed 
steel wire, for example, will have very little springback 
and in coiling it, the material can be very closely con- 
trolled. If this is subsequently controlled during the 
quenching and drawing operations, dimensions can be 
adhered to within very close tolerances. In coiling 
such pre-tempered material’ as music wire, however, 
the amount the wire springs back from the mandrel 
after coiling will be considerable and consequently a 
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RING 


SPEEDIER WINGS 


without sacrifice of strength, fire power or protection. 
That’s what the increased use of cast magnesium 
parts is giving America’s planes. This lightest of 
structural metals, as cast at the Howard foundries, 
has ample strength for many weight-saving applica- 
tions in the planes which are inexorably giving the 
United States full control of the air. Every pound 
saved means a little more speed — greater aircraft 
losses for the enemy, and far fewer for us. 


Every week sees an increase in the tonnage of mag- 
nesium airplane castings shipped from our new 
foundry; and tons of aluminum, brass and bronze 
parts, too— always more bomb racks, bomb parts, 
gun mounts, turret mounts, landing wheels, nose 
pieces — to name only a few. Our three foundries are 
all turning out an endless volume of cast nonferrous 
parts for ordnance, tanks, tank destroyers, ships, 
machine tools and essential war machinery. 


Howard should be a source of supply of non-ferrous 
castings for you. 


For armament today — 
for utility tomorrow. 


Howard Foundry Company 
4900 Bloomingdale Road Chicago @ 
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CHACE 
ALLOY 


No. 772 


High Thermal Expansion 








The exceptionally high thermal expansion of 
Chace Manganese Alloy No. 772 is making pos- 
sible unusual differential expansion designs, such 
as illustrated here: 





This relay, designed to provide overload protec- 
tion for a-c and d-c motors, includes, in addition 
to the temperature sensitive element illustrated, a 
contact element, a heating element, and a support- 
ing enclosure. Heat provided by the motor current 
is radiated to the No. 772 alloy tube from a heater 
inserted in the tube. With a rise in temperature 
the manganese alloy tube elongates, and when 
elongation reaches a pre-determined amount, a 
latch is tripped, allowing the relay contacts to 
operate. 


This alloy has the following additional useful 
engineering properties: 


High Electrical Resistivity 
1050 ohms per CMF 


Low Thermal Conductivity 


2% of value for copper 


High Vibration Damping Constant 


40 times higher than for steel 


Now available in the form of sheets, strips and rod, 
and in special shapes on request. 


Send for “Bulletin No. A-942” for detailed 
information on physical properties of Chace 
Manganese Alloy No. 772. 


wu Ber co, 


Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE + DETROIT, MICH. 






variation in this amount of springback may be expec 
to be very much larger than in the case of fully 
nealed steel. 

It will be appreciated that the production of s1 
springs as have herein been discussed is, like most othe: 
engineering solutions, a compromise. Strength may je 





sacrificed for non-corrosive properties or both may |x 
sacrificed for the sake of uniformity. The best assu 
ance of a satisfactory product is a complete under- 
standing upon the part of the spring maker of the prob- 
lems of the specifier manufacturer. Once a thorough 
understanding of the basic product development prob- 
lem is obtained, the spring manufacturer can work 
intelligently toward the most satisfactory compromise 
and the best solution. 





NEMA: SERVICE 


Continued from p. 86 





WPB for data on the number of people employed in 
the manufacture of domestic automatic controls was 
furnished on the basis of data Nema had already 
gathered. 

Review of Specifications. Received from the 
Corps of Engineers, U. S. Army, a complete draft of 
specifications for Electrical Substations and Switching 
Stations and Electrical Unit-Substations for review and 





comment. These specifications involve about ten Nema 
Sections and, in addition, will require careful engineer peak 
ing study and analysis of layout. 


but 


JANUARY 29 And 


Office of Alien Property Custodian. 


In response 








to a request from the Alien Property Custodian, Nema want 
today arranged to call members’ attention to the many 
valuable patents, formerly enemy-owned, which this ; have 
office holds and offers for use by American industry. 
sprir 
‘5 ”" youi 
WASHINGTON SAYS 
(Continued from p. 97 Prog 
answer the questions of business men seeking solutiot k 
to their war production problems has headquarters 1 ma 


Room 1501, Social Security Building, and may be iden- 
tified as the Telephone Inquiry Service. The number 
is Republic 7500, Extension 73011. This service is de 
signed to eliminate confusion and delays on the part of 
business men who want information about where to 
take their problems. Full co-ordination with other 
branches of W PB is provided. 


Victory Radio Parts. Scheduling of the manufac 
ture of the new Victory Line of replacement parts for 
radios is now well under way, according to WP 
The Victory Line substitutes a few types of each re- 
ceiving set component for the greater number produced 
in peace time. For example, 350 types of electrolytic 
condensers have been reduced to nine. In addition to 
such condensers, the Victory Line includes fixed pape! 








ELECTRICAL MANUFACTURING 































TRAFFIC COPS 
FOR CURRENT- 


BARNES-MADE SPRINGS 
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. =a Ir TAKES two kinds of power to keep defense industries at 
Ve lla 
the peak operating efficiency—MAN-power and ELECTRIC power. Nothing 


but the best equipment is good enough for the fighters in our factories. 


And nothing but the best parts for Electric power control apparatus are 


DOT SE . . 
oe : wanted. In electric controls—switches—timing devices—it’s important to 
man\ 
1 this have dependable, accurate performance. When it comes to choosing a 
try 

spring—don’t let-up on quality. Properly designed and manufactured for 


your particular need, good springs will stay on the job with better results. SPRINGS 


Proper selection of material, careful forming and controlled heat-treating Small Stampings 
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Wa.cace Barnes Co. 


Division of Associated Spring Corp. 
BRISTOL, CONN., U.S. A. 
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Guided by DECALS 


Today Meyercord Decals are playing a vital role in guiding 
—and guarding—giant bombers through three-dimensional 
space. Certain bombers use Meyercord Decals in as many 
as 233 places. Others use decals for operating instructions, 
dial markings, numerals and exterior insignia. Still others 
use fluorescent markings on the instrument dials them- 
selves. When daylight fades they are still visible to pilots 
and flight engineers through the use of ‘‘black light’’. Uncle 
Sam has found decals preferable—under test. So will you! 


Meyercord Decals will help guide your engineers to time- 
and-material savings. They provide full-color, high-vis- 
ibility, tamper-proof identification for nameplates, dials, 
patent data, serial numbers, etc., eliminating the use of 
critical materials. They are quick and easy to apply, 
adapted to any surface, are uniform, durable and washable. 
No protruding edges, no screws, rivets or bolts. The blue 
prints of many manufacturers specify Meyercord Decals 
right at the start. Free engineering and designing service. 
Write Department 1124. 





There’s a Decal for 

very identification 
job. Special prob- 
lems invited. 


FAST * COLORFUL * DURABLE IDENTIFICATION 
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dielectric condensers, volume controls, power and au 
transformers and chokes. As to replacement radi: 
tubes for civilian use, there seems to be a possibility 
that production, virtually suspended since last Jun 
will be resumed. The subject was discussed at a re 
cent WPB meeting with tube manufacturers. Cu 
rently, replacements are being supplied from existing 
stocks but these are understood to have reached mini 
mum availability levels. 


Fennelly Heads Program Bureau. Continuing to 
serve as Vice Chairman of the Requirements Commit. 
tee and Chairman of the Program Adjustment Com 
mittee, John F. Fennelly is now Director 2f the Pro 
gram Bureau of WPB, too. In his new position, Mr 
Fennelly replaces Donald D. Davis recently named 
WPB Vice Chairman For Operations. 


PD-1A Revised. Based upon suggestions from in 
dustry representatives and the Industry Divisions of 
WPB a revision of Form PD-1A “Application for 
Preference Rating’ has been approved by WPEB. The 
major revisions include change in column type forms 
incorporation of the clearance form used in processing 
the application to speed handling, and addition of some 
questions not previously asked. 


Small Air Circuit Breakers Committee. 
vised by 

WPB, the following members now constitute the 
industry advisory committee for small air circuit break 
ers: J. A. Butts, Westinghouse Electric & Mfg. Co.: 
H. C. Graves, Trumbull Electric Co.; J. D. Hoffman, 
General Electric Co.; W. M. Scott, Jr., I-T-E Circuit 
Breaker Co. 


Super 
Government presiding officer C. G. Skidmore 


48 Hour Week Established. Under those regula 
tions formally issued by Chairman Paul V. McNutt 
of the War Manpower Commission, the 48 hour week 
called for by President Roosevelt has been established 
for all employers of eight or more persons in 32 desig 
nated areas whose production can be increased by a 
longer week or who can maintain their production wit! 
fewer men. The exact boundaries of the areas, for 
the purpose of applying the 48 hour week, will be fixed 
by regional directors of the WMC. The exclusion oi 
establishments with fewer than eight persons is based 

| chiefly upon the assumption that in smaller establish- 
ments the extension of the work week would not result 
in the release of workers. 


Industry Concentration Plan. Widely discussed b) 
WPB some months ago, but now languishing, a plan 
for some form of organized concentration of civilia! 
industries may soon be revived. WPB has been study- 
| ing thirty or more civilian industries and some of its 
officials are convinced that no more than 200,000 work 
ers could be freed for essential service if concentratio1 
were pushed to the ultimate on a nationwide basis. -\s 
an alternative there is being considered a national pla 
| for halting or curtailing less essential industries 1 
| areas where manpower is urgently needed for war work 


while permitting the same kind of civilian plants to 


continue operations in areas where labor and _ other 


shortages are not so acute. Thus far only four indus- 
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A NEW ABUNDANT REPLACEMENT FOR CRITICAL MATERIALS 


June, 
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Sanat Complicated bushing assemblies... critical to moisture and chemicals, except hydro- 
Circuit shortages of gasket materials ... many other fluoric acid...can be cored for intricate 
design problems... find a quick and simpler internal cavities and molded to close toler- 
solution in PRESTITE—the pressure- ances on a mass production basis. 
Nut molded ceramic that can be joined to It is replacing other materials for high- 
> weal metal. speed pump valve seats, sand blast nozzles, 
lished A case in point: in building hermetically- thread guides, brackets, and many other 
desig sealed radio transformers and capacitors, a purposes. 
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ae metal stud insert reduces the number of PRESTITE suggest a possible answer to your 
. Sisal pieces handled from 9tol1l...and the many problem, we'll be glad to work with you in 
i al assembly operations to 2. solving it. 
based The fact that PRESTITE may be solder- * * * 
ablish sealed to metal is just one of the properties 
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Too Complicated? 
Not For COLONIAL 


It is interesting to go through Colonial factories 
and see the great variety of porcelain shapes being 
made. You wonder how these pieces, many of them 
quite complicated, could have been made to such exact 
specifications and with such uniformity. 


Colonial engineers, molders and other craftsmen 
plus modern equipment provide the answer. They pro- 
vide the reasons, too, why Colonial has long been a 
leading supplier of porcelain to the 


Glonial electrical industry. 
oionia ° 
The Colonial Insulator Co. 


937 Grant St., Akron, Ohio 
as 3S Cas Chicago Office: 1706 Fullerton Ave. 
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AMPERITE 


BATTERY CURRENT & VOLTAGE 


AAW 


Features:— 


ie Tiare battery voltage fluctuation from 
approx. 50% to 2%. 


Hermetically sealed 
— not affected by 
altitude, ambient 
temperature, or 
Llib a 


Compact, light, and 
Ss Cutie es 


BATTERY VOLTAGE 


Sere VOLTAGE OF 24v | WITH AMPERITE 
ee BATTERY & CHARGER | VOLTAGE VARIES 
aah acta eei lied te VARIES APPROX. | ONLY 


Send us your problem. 50 2 
Jo : £70 












tries and part of another one have been concentra 
These are bicycles, typewriters, stoves, farm equip- 
ment and the pulp and paper industry in the Pacific 
Northwest. 


WLB Wage Decisions. [:volution of a short-cut 
method and a series of simple yardsticks to speed han- 
dling of voluntary requests for wage and salary in- 
creases is indicated by the National War Labor Board. 
The procedure will lighten the burden on small em- 
ployers and enable needed upward wage adjustments to 
eliminate sub-standards of living. Chief feature of the 
shortened procedure is the dropping of the complicated 
statistical wage analyses. These have hindered local 
boards a great deal. WLB indicates that the short-cut 
methods may not be used, however, if the facts show 
that approval would have unstabilizing effects or would 
otherwise conflict with the national wage stabilization 
policy. Main conditions under which the short cuts 
may be granted are in those cases which would correct 
interplant inequalities, eliminate sub-standard wages, 
and, eliminate inequality for industries or small groups 
Under the new procedure, wage stabilization directors 
of regional boards will be allowed to recommend on 
all cases involving employers of 200 or less and all 
cases where adjustments are requested under the “Lit 
tle Steel” formula. 


Corkboard Restrictions Removed. Non-war speci 
fication points previously banned under priority con- 
trol of WPB have been lifted for various forms of cork- 
board insulation under Order M-8A as amended. It 
is reported that an unusually large stock pile of cork 
is now in reserve and that increased shipments are ar- 
riving regularly from overseas. Reserve supplies are 
more than double those on hand when mandatory pri- 
ority control was placed in effect in June 1941. 


It Is War Model Now. Official description for sim- 
plified product emphasis is that of War Model. Other 
terms such as “‘victory,” “utility” and “simplified” have 
been used to describe commodities or products designed 
to put less strain upon manpower, critical materials. 
plant and transportation facilities so OPA has an- 
nounced war model as the standard terminology. Back- 
ing the proposal was the Inter-Departmental Advisory 
Committee of OPA’s Standards Division. The mem- 
bership of this committee includes representatives of all 
Federal agencies concerned with problems of stand 
ardization. 


Osmium For Contacts Only. Prohibition of the use 
of osmium metal for all purposes except the manufac- 
ture of alloys for electrical contacts is provided by 
Conservation Order M-302 of WPB, now in effect. 
Osmium may not be used for any purpose other than 
the one named in the order. Existing stocks of osmium 
alloys are not restricted. WPB indicates that the use 
of osmium is currently about one-half military where 
the use is primarily for electrical contacts. Non-mili- 
tary consumption is mostly in the form of special 
alloys used in the manufacture of pen points and phono- 
graph needles. An osmium alloy is defined as con- 
taining 0.5 per cent or more of osmium metal by 
weight. 
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DUNCO MERCURY RELAYS 


: NON-WELDING, DIRT-FREE CONTACTS 


nts to Dunco Mercury-Contact Relays have es- nated Clapper Type Relays (Series 91), these 
of the tablished enviable standards of performance _ tubes tilt over a wide angle, assuring positive 


icated on applications where high inrush loads, contact without the need for any unusual 
local such as on lamps and motors, must be con- mounting precautions. Dunco Mercury Swing 
rt-cut trolled, or for use where dust and fumes might Types (Series 22) require level mountings. 
show foul ordinary contacts. These units have the advantage of making 
would Rugged, heat-proof glass tubes keep the noiseless contact, and being lower in price. 


zation 
t cuts 
orrect 


mercury in perfect condition, guard- 
ing it against fouling from contact 
with metal parts. On the Dunco Lami- 
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roups 


Other Dunco Relay-Timer Types 


30ampere—Sensitive—Instrument Controlled 
— Low Voltage, Heavy Current, D.C.—Mechan- 
ical Latch-in (Electrical Reset) —Telephone 
Auxiliary—Lamp Controlling—Polarized— 
Overload—Timing—Industrial Control and 
Power Transfer—Sequence, Ratchet Type— 
Motor Reversing, and many others. 


Write for the New Dunco Catalog 
and Relay Data Book. 
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STRUTHERS DUNN, Inc. 


1321 ARCH STREET PHILADELPHIA, PA. 
LET DUNCO DISTRICT ENGINEERS IN 28 STRATEGICALLY LOCATED 
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ELECTRONICS FOR SOLDERING 


Induction heat, produced by electronic means, is doing 
another difficult job. In the soldering of crystal fre- 
quency-control apparatus, gas ring-burners were orig- 
inally used at one of the plants of General Electric Co. 
The operation proved a critical one, however, because 
overheating or too-slow heating could each produce 
damage to the unit which would make it unusable. An 
automatically sequence-timed operation has been in- 
stalled to solve the problem. The crystal unit is now 
placed in a fixture which locates it in position to receive 
a predetermined heating by induction and then a cooling 
by air blast. 


NEW ASTM STANDARDS 


Standards for the chemical analysis of metals and speci- 
fications for solder metals, copper wire, and rubber 
products have been released by the American Society 
for Testing Materials, 260 S. Broad St., Philadelphia, 
Pa. Copies can be purchased from there. Of the metal 
analysis standards, one covers zinc-base, alloy die-cast- 
ings and the other, tin-lead-base solder metal. Under 
solder wire, changes have been made in the emergency 
provisions for soft solder metal. Concentric-lay, 
stranded copper cable specifications have been changed 
to permit the use of lead and lead-coated wires while 
friction and rubber tape specifications change to con- 
serve rubber and permit use of tapes at copper tem- 
peratures above 60 deg. C. 


UNDERWATER WELDING 


Routine soldering processes for fastening copper cables 
to terminals have given way to a special underwater 
resistance welding technique at the East Pittsburgh 
plant of Westinghouse Electric & Mfg. Co. As can be 
seen in the illustration, a jig holds the work while the 
movable upper electrode is brought down to perform 
the weld. Playing on the stranded wire near the elec- 
trode, the stream of water cools the piece and prevents 
oxidation at the weld. By this process the assembly 
job has been changed from a hand operation to line 
production at decreased cost and with improved re- 
sults. Cables now remain flexible right up to the point 
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A Challenge to Men and Equipment 
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while On armored cars, trucks, tanksandother time and materials it has accomplished. 

military equipment, ArmaSteel parts are ArmaSteel castings reduce machining 
meeting the challenge of combat usage. time and tool wear... replace critical 
Applications range from Diesel pistons steels and alloys...and lend themselves 
to rocker arms, and call for a wide vari- to methods and practices which speed 

ables ety of physical characteristics. the manufacture of finished parts. 

a Yet the big story on ArmaSteel, sub- ArmaSteel deserves your consideration 

an be stantiated in newspaper reports on war in the work you are now doing and in 

_— production, is the important savings in future operations. 
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General Motors Corporation, Saginaw, Michigan 


*Reg. U. S. Pat. Off. 


CAST FOR A LEADING ROLE IN INDUSTRY 
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Exclusive cold - set- 
ting inorganic ce- 


ment coating. No 
cracking, flaking, 
peeling. 


Conservatively rated 
for continuous oper 
ation Over many 
years. Brutes for 
punishment. 


5 watts to 200 watts 
as fixed resistors. 
10 watts to 200 
watts as adjustabl 
resistors. 


Special units in wid 
est choice of termi 
nals, mountings, 
taps, sliders. 
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Rectifier type today. 
2RA-6 


UE isa | el cer 


CHICAGO OFFICE GENEVA, ILL. New york orrice 


903 MERCHANDISE MART 











| CETRON } a iL . 
.\| RECTIFIERS | / 
y \ e 2 i Y 
| Ae that give you more: Yj 
| \ \ We produce a wide range of Ly 
| \\\ | rectifiers, both mercury vapor VW 
Wee | and gas filled, that meet rigid Yj 
| oe] requirements. 
| \\\\ * 
Type 2-RA-6 illus- VW 
trated is typical of “i 


our ruggedly built, i} 
efficient and depend- 
able rectifier tubes. 


* 


Prompt shipments 
can be mace on 
most types. 


* / 
Continental also 


produces finest qual- 
ity electronic and 
phototubes. Send 
for complete data 










265 W. 14th ST 


eer LN Sree 


eI PT 


* Those green-colored (for identification) 
power resistors found in severe-service elec- 
trical equipment, in critical electronic and 
radio assemblies, and in good instruments, 
are Greenohms. They are extra-rugged, as 
proven by tests and service records. Re- 
member, only Clarostat makes Greenohms. 
* Write for literature. «Let us quote on your 
high-priority requirements. 


CLAROSTAT MFG. CO., Inc. - 285-7 N. Gth St. Brooklyn, N.Y. 








of the weld. With soldering and brazing connection 
molten metal was drawn into the cable by capillary 
tion, stiffening the joint. 


VACUUM TUBE DETAILS 

Prepared especially for use in training programs 
people connected with electronic work, a series of eig 
large-sized charts suitable for display mounting sho 
the structural details of representative types of rece’ 
ing, transmitting, cathode-ray, and special tubes. |i 
sides giving a clear understanding of the inner stru 
tures of the tubes, the picture book lists materials en 
tering into manufacture and shows knockdown draw 
ings of the tube assemblies. Copies can be obtained 
from the Commercial Engineering Section, RCA Vic 
tor Division, Radio Corp. of America, Harrison, N. J. 


NEMA FAVORS SIMPLIFICATION 


Reporting from the Industrial and Commercial Light- 
ing Equipment Section of National Electrical Manufac- 
turers Association, H. A. Barnes, Wheeler Reflector 
Co., indicates the opinion that simplification will assist 
in conservation of scarce materials. The Industrial 
Incandescent Technical Committee, of which he is 
chairman, has made a report to WPB advising the 
elimination of hundreds of designs and sizes of indus 
trial incandescent equipment. Purpose is to release 
large quantities of material in process. 


NEW NEMA CHAIRMEN 


G. C. Barry, vice president, Arrow-Hart & Hegeman 
Electric Co., has been made chairman of the Tariff and 
Customs Committee of the National Electrical Manu- 
facturers Association. J. C. Elliff, vice president, 
Stewart-Warner Corp., is chairman, Post-War Plan- 
ning Committee. 


NICKEL DILEMMA 

Supplementary supplies of nickel, planned to come 
from Cuba, may not materialize until 1944 because of 
conflicts with gasoline, ship, and rubber programs. 
Meanwhile, supplies of the alloying metal are ex- 
tremely tight. Although Cuban ore is low-grade and 
expensive to extract, it is about the only possible source 


MEETINGS AHEAD 


April 6-7. Machine Tool Forum. Eighth Annual 
meeting. East Pittsburgh, Pa. Sponsored by Westing- 
house Electric & Mfg. Co., East Pittsburgh, Pa. 


April 7-10. Electrochemical Society. Hotel Roose- 
velt, Pittsburgh, Pa. Colin G. Fink, Columbia University, 
3000 Broadway, New York, N. Y. 

\pril 13-16. American Management Association 
(Packaging Conference). Astor Hotel, New York, N. Y. 


\pril 20-23. National Electrical Manufacturers 
Association. Spring Meeting, Chicago, Ill. W. J. Donald, 
Managing Director, 155 E. 44 St., New York, N. Y. 


April 26-28. American Society of Mechanical 
Engineers. Spring meeting. Davenport, la. C. FE 
Davies 29 W. 39 St., New York, N. Y. 


June 21-25. American Institute of Electrical En- 
gineers. National technical meeting. Cleveland, Ohio 
H. H. Henline, 33 West 39th St., New York, N. Y. 
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NEW CORNING MULTIFORM GLASSWARE 


iy en eae aay 


T’S not only something absolutely new in 

glass—Pyrex brand Multiform Glass- 
ware is an exciting new improvement in 
electrical insulation! 


Multiform Glassware can be made to pro- 
vide whatever qualities are required. Corn- 
ing’s Glass Number 790, for example, com- 
bines the properties of very low thermal ex- 
pansion, resistance to high temperatures, 
great chemical durability, and very low 
dielectric losses. This glass meets all the re- 
quirements of U. S. Navy Standard RE- 
13A-317F, Grade G. Corning Glasses Num- 
ber 7761 and Number 707, to give further 
examples, also have very low dielectric 


MAIL COUPON FOR FREE SAMPLE AND DATA S 


losses and can be used as insulation at ex- 
treme frequencies. Laboratory tests have 
shown that all of these glasses and others 
will meet the A. S. A. American War Stand- 
ard on Ceramic Radio Insulating Materials, 
Grades L-5 and L-6. 


Outstanding among the advantages of Mul- 
tiform Insulators are minimum frequency 
drift, negligible water absorption, low loss 
factor, and an unusually wide range of size 
and shape. If insulator shortages have you 
worried, take this step now: clip and mail 
the coupon today for a free sample and 
complete descriptive booklet on Pyrex brand 
Multiform Glassware! 


Multiform Insulation Pro- 
ducts already include radio 
coil forms, coil form end plates 
and flanges, capacitor bush- 
ings, tube socket bases, rest 
bar insulators, antenna strain 
insulators, filament guides, 
rectifier rings, switch cups, 
co-axial line spacers, crystal 
holders, condenser spacers, 
mounting blocks, various 
beads and wafers, and many 
other electrical and indus- 
trial parts. 


: Corning Glass Works, Corning, N. Y. 


ome: Insulation Division, Dept. M-43 


: Please send me immediately, without charge, sam- : 
- ple and descriptive booklet on new Pyrex brand ; 
—e» Multiform Insulators. - 
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"“PYREX” is a registered trade-mark and indicates manufacture by Corning Glass Works : 
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MEANS 
LONGER LIFE 
FOR TOOLS 


This booklet 
‘ will be sent free 
‘ to anyone inter- 
) d. 
- an ested. 
gne* # 


re 


LONG LIFE TO 


TOUS 


Caring for tools has always been 

good business— now it is a patriotic 

duty. For it takes tools to win a war. 

Mechanized armies need hand tools in such quantities that 
even with doubled and redoubled production, American 
tool manufacturers have few left for use at home. 


To help workmen and manufacturers get the greatest 
service from the tools they use, we have prepared a hand- 
book full of practical suggestions on making tools last 
longer—or using them with greater safety. Mail the 
coupon for your copy. 


DISTRIBUTED THROUGH JOBBERS 
Foreign Distributors: International Standard Electric Corp., New York 


comet OBO Ly foe & Sons 


3200 Sie ie er < . ae, ae ee es ICcCAGO 


MANUFACTURERS OF LINEMEN’S TOOLS AND EQUIPMENT 


MATHIAS KLEIN & SONS 
3200 Belmont Avenue, Chicago, Illinois 
Please send me without charge a copy of the booklet “Long Life to Tools.”’ 


Name 
iddre Ss 


Caty 
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of increase. Canadian and New Caledonian outputs 
have been increased to the maximum. Without the 
plant increases, Cuban nickel is being produced at 
about two million pounds a year, a two day supply 
under present demand. 


NEW COPPER and COPPER ALLOYS STANDARD 
Covering cast and wrought material, alloys used for 
electrical conductors, and non-ferrous metals used in 
copper alloys, a new standard on copper 
alloys has recently been issued by the 
ciety For 


and copper 
American So- 
Testing Materials, 260 Broad Street, Phila- 
delphia, Pa. The new standard provides in convenient 
form specifications widely used throughout industry 
and by the Government in connection with the war ac- 
tivities and includes emergency alternate provisions and 
emergency specifications to aid in expediting procure- 
ment. Copper and copper-alloy wire and cable are 
covered by fifteen of the standards, thirteen cover non- 
ferrous metals used in copper alloys such as lake cop- 
per, fire-refined nuke phosphor tin, nickel, pig lead, 
etc., sixteen cover copper-plate, sheet and strip, fifteen 
pertain to rods, bars and shapes and nine to copper 
pipe and tubes. 


FOOD DEHYDRATION CONTROLS 
:stablishment of a special food dehydration depart- 
ment within the Brown instrument division of Minne- 
apolis-Honeywell Regulator Company has been an- 
nounced. Vice President L. Morton Morley states that 
a special staff of company engineers has becn working 
for some time with experts of the Department of Agri- 
culture and that as a result a number of important in- 
stallations utilizing automatic 
service. 


controls are now in 


GOLDEN ANNIVERSARY 

l‘ifty years of activity in the electrical industry are 
being celebrated by the Peerless Electric Co., Warren, 
Ohio. During that time the company has gone through 
many changes of name and function. It started with 
carbon lamps, added transformers, electric fans, and de. 
motors. After a merger of a number of companies 
under the present name, it went into power generation, 
water supply, and street lighting. 
ucts is reduced to electric motors, fans, blowers, and 
air conditioning equipment. At the celebration of the 
Ralph W. Kroehle, president, gave 70 
service pins to workers whose time with the company 
ranged from 10 to 40 years. 


List of present prod- 


anniversary, 


ALUMINUM IN YOUR POST WAR? PLANS? 

3y the end of 1943, aluminum production in the United 
States will be rated at 2,100,000,000 Ib. a year, enough 
to replace every railroad passenger car in the country 
Aluminum Co. of America feels 
that three factors will affect post-war use of this ma- 
terial: price, availability, and the 


three times a year. 


amount of production 
know-how among potential users. Price has been con- 
sistently reduced until it now stands at its all-time low 
of 15 cents a pound. This figure must be modified in 
the ratio of the specific gravities of aluminum and any 
material being compared with it. This, in effect, is 
usually another reduction. Familiarity with produc- 
tion techniques in the light metal is being increased and 
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MAGNET WIRE HEADQUARTERS 


BARE AND ALL INSUVLATIONS 


ee GO TTSGSs 
PAPER FORMVAR 


ENAMELED 


a2 ee ee 


FORT WAYNE, INDIANA - 


WITH VICTORY AT STAKE THE BEST 1S NOWE TOO GOOD! 








POWERFUL MIDGET 
CENTRIFUGAL PUMP 





SILENT CENTRIFUGAL 
PUMP * 


@ If you're looking for 
a ‘pint-sized’ pump that 
will do a big pump's job, 


put your problem up to 


EASTERN | 






CIRCULATING PUMP 


EASTERN ENGINEERING CO. 


1 99 Fox St., New Haven, Conn. 


/EASTERN HUSKY 
MIDGET PUMPS 






4 
\ BELT DRIVEN PUMP 


~“ 










DAT? 


on 
OILSEALS and | 
GREASEALS 


for 
Aircraft and 
Motorized Units 


This new BULLETIN... 


gives you the latest information, recommendations, 
diagrams, listings, prices, etc., on the broad line of 
Gits Oilseals and Greaseals, which are widely used 
in today’s mechanized warfare. They provide posi- 
tive bearing protection under all conditions. Your 
FREE copy is ready for mailing—write for it. 


Gits Bos. MFG. Co. 


1840 South Kilbourn Avenue e Chicago, Illinois 
30 years of oh cur experience 
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spread wider as war production rolls faster. Other 
factors which should make for more utility after the 
war are greater strength alloys, chemical and electro- 
chemical finishes, and new, more efficient joining 
methods. 


ELECTRICAL GOODS AT NEW HIGH 


or the second time in 1942 (last quarter) quarterly 
sales of electric motors, storage batteries, domestic ap- 


ORDERS BOOKED EACH QUARTER 
BY ELECTRICAL MANUFACTURING 
(as compiled by the Bureau of Census) 


TOTAL DOLLAR VALUE 





1935 1936 1937 1938 1939 1940 1941 1942 


pliances, industrial equipment, and other electrical ap- 
paratus and supplies, as computed by the Bureau of 
Census, Department of Commerce, exceeded the $1,- 
billion mark. These statistics cover relatively few of 
those organizations active in the production of elec- 
trically-energized products but are nevertheless in- 
dicative of the trend. 


ROYALTY-FREE CABLES 


Free use of its patents has been offered to the Govern- 
ment by General Cable Corp. Under the suggested 
arrangement, licensees of the company would stop mak- 
ing payments but would reduce their prices to the Gov- 
ernment by corresponding amounts. Changes will also 
be made in existing license agreements so the company 
will no longer have the right to establish prices, terms 
and conditions of sale of its patented products by li- 
censees. Royalties, where they remain, will be based 
on invoiced selling prices and will not include trans- 
portation charges. According to the announcement of 
Dwight R. G. Palmer, president of the company, ex- 
penditures for research and development are being in- 
creased even though the pending changes will result in 
a loss in income. 


AS TO POST WAR PLANNING 


Studies of readjustment problems for the period after 
the war will be undertaken by a special committee of 
the Chamber of Commerce of the United States. Mem- 
bers of the committee are Edgar V. O’Daniel, vice 
president, American Cyanamid Co., chairman; J. Cam- 
eron Thomson, president, Northwest Bancorporation ; 
Dr. Emerson P. Schmidt, Professor of Economics, Uni- 
versity of Minnesota. Their program includes these 
aims: To identify, analyze, report, and get action on 
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ln ALL forms, from 
sheets to molding materi- 
als, LUMARITH’S impact 
strength is outstanding. 
(Some indication of its 
great strength is given by 
this Gjon Mili repetitive 
flash photo, showing a 12-lb. 
iron ball, dropped from a 
height of 12 ft. on %" thick ~ 
sheet of Aero-Quality ~ 
LUMARITH, leaving sheet — 
intact.) 


HAA DED 
AIDA OL 
CORPORATION 


Celanese Celluloid Corporation, a division of 
Celanese Corporation of America, 180 Madison Ave., 
New York City. Representatives: Cleveland, St. 
Louis, Dayton, Chicago, Detroit, San Francisco, 
Los Angeles, Washington, D. C., Leominster, 
Montreal, Toronto, Ottawa. 


A DIVISION OF 


GELANESE CORPORATION 
0 F A M i x | C A LUMARITH, Reg. U. S. Pat. Off. 


Copyright, 1943, Celanese Celluloid Corp. 
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OR localized heat in your machines, these G-E 
ey cartridge heaters can’t be beat. They are easily 
installed and controlled. Not affected by vibration, 
they are suitable for nearly all your machines that 
require spot heating. You can obtain temperatures up to 
1200 F, and control the heat automatically with a 


thermostat. 


If you have a machine needing spots of heat here 
and there, submit details to our nearest office. Our 
engineers will figure out your specific requirements. 
For more information on G-E cartridge heaters or 
other Midget heaters and devices, get our catalog (No. 
GED-650B). General Electric, Schenectady, N. Y. 





GENERAL &@ ELECTRIC 








national and international problems; to promote anal 
ysis of local problems by local groups and develop 
their means of accomplishing desirable objectives; t 

encourage studies of industries by the associatior 

within those industries. A series of action-stimulatin, 
bulletins is presently being prepared for distributio 

through local chambers of commerce. 


BERYLLIUM WINDOWS PASS X-RAYS 


Soft, or long-wave x-rays, which are largely stopp¢ 

by ordinary glass, are being used in industry to produc: 
diffraction patterns of ma 
terials going into war prod 
ucts. This kind of testing, 
which is analogous to look 
ing at a bright light through 
a piece of closely woven 
fabric, forms on a_ photo 
graphic plate spots of light 
whose arrangement reveals 
the molecular structure of 
the material being tested 





Special glass used until re- 
cently to pass these rays, 
transmitted about 5 per cent. 
But development work by Zed J. Atlee of General 
Iklectric X-Ray Corp. has recently made it possible to 
use the light metal beryllium as a window for an x-ray 
tube. The window, shown separately in the illustra- 
tion, fits into the recess indicated by the pencil. Beryl- 
lium is, of course, opaque to visible light but it passes 
62 per cent of the long x-rays, making it possible to 
construct a tube with characteristics such that diffrac- 
tion studies can be made 15 times faster. 


ONE HUNDRED TRAINLOADS OF SCRAP 


During 1942 General Electric scrap salvage activities 
produced 388,300,000 Ib. of scrap for reuse in war pro- 
duction. This would fill all the cars in 100 average 
freight trains. Materials reclaimed included iron, steel, 
copper, brass, lead, aluminum, zinc, and silver. Of the 
total, ’ was reused directly in the company’s own 
operations. 


ELECTRICAL ENERGY OUTPUT 


(Based upon Edison Electric Institute figures) 
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SOUND REPRODUCTION STANDARDS 

Since measurements of speech and program-material 
waves made by different organizations have shown dis 
crepancies in the past, American Standards Associa- 
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pander! Our costly, time-taking 
‘original drawings are always 


PRESERVED 


They stay in safe storage. We make 


all huplicates 


Today’s top-speed production requires 
as many as a thousand blueprints from 
one original drawing. 


But pencil tracings—which most draft- 
ing rooms use today—are not sturdy 
enough to stand up under too many 
blueprinting runs, because they become 
smudged and blurred with handling. 


To preserve your original drawings, use 
the PHOTACT process. After you make 
the negative, your original drawing may 
be filed away as a record—preserved 
from damage. The PHOTACTS made 
from this negative are used to produce 
all your blueprints or black line prints. 





PHOTACT also restores. Old, smudged, 
overhandled original drawings come out 
sharper and cleaner in the PHOTACT 
reproduction. 












EST. 1867 


KEUFFEL & ESSER CO. 
NEW YORK - HOBOKEN, N. J. 


CHICAGO + ST.LOUIS + SANFRANCISCO + LOS ANGELES 
DETROIT ° 


om BH OTACT 
brints—let them take the beating 


PHOTACT duplicates your original 
drawing as many times as you need. From 
your negative you make as many PHO- 
TACTS as required for use with govern- 
ment contracts, for sub-contractors or 
any of the other purposes for which du- 
plicates are necessary. 


PHOTACTS, even when made from pen- 
cil drawings are equal to fine ink trac- 
ings. Therefore, blueprints and black line 
prints made from them are always sharp 
and clear. 


Pencil or ink originals may be repro- 
duced on either PHOTACT tracing 
paper or tracing cloth. 





For complete information about PHO- 
TACT process write Photact Depart- 
ment, KEUFFEL & ESSER CO., Third & 
Adams Streets, Hoboken, New Jersey. 
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COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 


Tama ayy 








E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 





E-Z AUTOMATIC 
WIRE STRIPPER 


Will not crush stranded wire. Provided with 
a lever (shown at the top of illustration) 
which stops the return of the arms until the 
wire is removed after stripping. 

snapped, quickly, back to normal. 


Always ready for use. Its triplicate action 
of clamping the wire, cutting the insulation 
and stripping is automatically timed and per- 
formed with one squeeze of the handles. 
When the pressure is released, the handles 


open. 


Simple and efficient. As easy to operate as 


a pair of pliers. 


It is then 


from 8 gauge to the very 
finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and 
release the wire — all in 
ONE simple foot pedal 


movement. 


TRY THESE PYRAMID WIRE STRIPPERS 
FOR 10 DAYS TRIAL 


Without obligation, you can prove the merits of a Pyramid stripper 
in your shop on your own work for ten days. Send your wire samples 
and specifications so we may accurately gauge your needs before 
shipping machine and instructions. 


Send for Circulars and Full Particulars 


All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 


Mastercraft Foot Pedal, Side Lever, Overhand Lever and Hand Wire 
models—are fully guaranteed for performance as well as mechanical con- 


struction. 


Gee 





2224 SO. STATE STREET, CHICAGO, ILL. 
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tion and the Institute of Radio [:ngineers have issue 
recommended practice standard titled, “Volume Me: 
urements of Electrical Speech and Program Wa 
(C16.5-1942). In an effort to standardize evaluat 
of loudspeakers, another recommended practice 
lication is based on loudspeaker measurements made 
under outdoor or free-space conditions. Indoor me 
uring rooms can then be calibrated against the orig | 
inal data. (C16.4-1942) ASA can supply copies | 
29 WW. 39th St., New York, N. Y. | 


FOR BALLISTICS RESEARCH 
This group of 300,000-volt x-ray tubes will be used in 
ultra-high-speed machines developed by Westinghouse 









ees rsrit a 


Klectric & Mig. Co. to make x-ray pictures of one- 
millionth second exposure. Machines will be used by 
the Army to study the action of bullets penetrating 
steel armor plate. Fast-moving machine parts can also 
be scrutinized with such equipment. L. F. Ehrke, re- 
search engineer, is holding an unfinished tube. 





PANEL INSTRUMENT STANDARDS 

At the request of the WPB, the American Standards 
War Committee on Electrical Indicating Instruments 
has undertaken to clarify confusion and lack of inter- 
changeability in 24%4- and 3%-in. round, flush mount- 
ing, panel-type indicating units. The new standard, vr 
(C39.2-1943) is written in Federal Specification form PRO 
so it can be used directly for procurement purposes by 
Government agencies. Copies can be secured from 


ASA, 29 W. 39th St., New York, N. Y. 


and \ 

ABOUT PEOPLE YOU KNOW of M 
Now with the Stokerunit Corp., Milwaukee, Wis., J. J. a 
Jilbert has been machine shop superintendent, Ampco ber 
Metal Inc., Milwaukee, and superintendent, Mattison a 
Machine Works, Rockford, Il. nitate) 
, ; — , — tale) + © 
American Institute of Electrical Engineers has elected RESINO 
to chairmanship of its new Electronic Section, Dr. Sem - 
S. B. Ingram, Bell Telephone Laboratories, New — 


ELECTRICAL MANUFACTURING APR] 





ised i 


rhouse 


+ 





yf one- 
sed by 
trating 
an also 


‘ke, re- 


ndards 
uments 
[ inter- 
mount- 
undard, 
n form 
OSeS by 


| from 


Ampco 
[attison 


elect d 


m, Dr. 
c Ne “ 





FACTS TO HELP YOU SHAPE THE FUTURE... 
RESERVE A COPY FOR MAY DELIVERY NOW! 


Tuis handbook should be on the desk of many wartime advances in plastics 
of every engineer, designer, architect materials and molding techniques... 
and businessman working today for and marly a useful suggestion on how 
victory—and planning today for a more __ these advances will affect the shape of 


plentiful peace tomorrow. things to come. The facts are here for 
Yet it is essential these days that no — the technical man—yet from these pages 
paper or printing materials be wasted- a complete stranger should get a clear 


so the booklet is being announced now, _ picture of what plastics are, how they 

a month ahead of publication, and you _ are used in industry and what they may 

are asked to reserve your copy now for — offer him in his business or profession. 

delivery early in May. To make sure a copy is printed for 
In these 24 pages you will find news you, mail the coupon below today! 





P. 20 SPECIALTY 
P. 8 TEMPERATURE VS. STRENGTH RESINS 
P.5 SEVEN KEYS OF SIX TYPICAL PLASTICS ) 
P. 4 HOW PLASTICS TO BETTER DESIGN 
ARE MOLDED 






TU Properties: poses 





ee epee ond 






<0 @ 104 mls by 
Tensile strength—fowen @ 10 
an to toe: end Teasile wrength os serge wequwed 


divided by crow sechonal aes 



















capers Seng Srarded acided sempien we Ot SP 
= oa port in path of @ penduies bang ee 
enhing vempla. Leng of vpnend sme Se te 
compared son Gente epnerd veins woud rove! 

were in pordvion’s goth, Oillerence 
a tracking vammple—ex somple’s moe? wiengh 


cegresents energy low 


weppoted at both ane 






Sate top operotin 
at be determened for ene 


eclatens, 





Resistance to GHOST Reusonce 1 
o 





fal prcrarct 
4 









cent eal 
_ pynrost 






scx are vot engine 
walities — Sere plow: avons 
Machine @ 4 Sherently 10 the actor 


am varwe, Ber * 






nee 
_ 


vt) Sone © 





gumetat 
pyarost 


areca 


fmecam 














. a 
Plestecs Oewisre 


err 
gente Cremicel Come 
mer 


ii ee 


——————— 





SS 


P. 23 NEXT STEP TO 


\ P. 21 THE SHAPE OF PUTTING PLASTICS TO WORK 


S__* 

| ; THINGS TO COME 
i 4 P. 18-19 RUBBER-LIKE 

ae P. 16-17 SHEETS, navenenae 


24 pages of useful information on plastics in general and 
P. 10-15 MOLDING RODS, TUBES The Broad and Versatile Family of Monsanto Plastics in 





P.9 ELECTRICAL COMPOUNDS porticular. Available in May, without charge, to anyone 
PROPERTIES with a serious interest in plastics. 
The Broad Monsanto Chemical Company, Plastics Division 


and Versatile Family Indian Orchard, Massachusetts 


of Monsanto Plastics Please print a copy of The Family of Monsanto Plastics 


(Trade names designate Monsanto's : for me and mail to: 
exclusive formulations of these 
besic plastic materials) . 


LUSTRON (polystyrene) - SAFLEX Name_ 


(vinyl acetal) +» NITRON (cellulose | 1 
nitrate) - FIBESTOS (cellulose ace- LAS IC Business Farm __________— 
tate) - OPALON (cast phenolicresin) 


RESINOX (phenolic compounds) SERVING INDUSTRY...WHICH SERVES MANKIND li 


Sheets - Rods + Tubes - Molding 
Compounds « Castings - Vuepak Rigid 
Tran::arent Packaging Materials 
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York, N. Y. Vice chairman of the section is Wil- 
liam C. White, director of electronic laborat 
General Electric Co., Schenectady, N. Y. 


eS 


Timothy E. Colvin has 
been appointed executive 
vice president, Aircraft Ac- 
cessories Corp., Burbank 
Div. In this post he will 
function as general man- 
ager of the California opera- 
tion, 


From first vice president, 
Bristol Brass Corp., Bris- 
tol, Conn., Roger E. Gay 
TIMOTHY E. COLVIN has beeen advanced to pres- 
ident. Former president, 

Albert D. Wilson, becomes chairman of the board. 



















































For his contributions to the development of circuit 
interrupting and current rectifying apparatus, Dr 
Joseph Slepian, associate director of research, West- 
inghouse Electric & Mfg. Co., has been given the 1942 
lLamme Medal of American Institute of Electrical En- 
gineers. Award will be made at the June meeting in 
Cleveland. 





Charles H. Godschall, manager, Metal Div., Philco 
Corp., Philadelphia, Pa., and Lieut. Col. D. L. Wood- 
berry, Army Ordnance, have been officially cited by 
the Ordnance Dept. for developing a design which 
saves 166,000,000 Ib. of brass in booster bodies for 73 
and 105 mm. shells. 





leaving his post as senior engineer in charge of labora- 
tories, Hazeltine Electronics Corp., John K. Johnson 
becomes a special representative in the Office of Pro- 
curement and Material of the Office of the Under Sec- 
retary of the Navy, Washington, D. C. 


Reliance Electric & Engineering Co., Cleveland, Ohio, 
has promoted §. B. Taylor from works manager to 
manufacturing vice president and made A, M. Mac- 
Cutcheon vice president of engineeering. 


Previously executive vice president, Federal Machine 
& Welder Co., Warren, Ohio, James C. Hart has been 
appointed president, Taylorcraft Aviation Corp., Al- 
liance, Ohio. 





Dr. Charles M. Slack becomes assistant director of 





research, Lamp Div., Westinghouse Electric & Mfg. r 
Co., Bloomfield, N. J. John W. Marden has the same ‘ 
title but devotes all his time to metals research. 7 

. ‘ ° ven ° . ‘ ‘ 
National Machine Tool Builders Association has elected 


Albert H. Eggers first vice president. Mr. Eggers 
is the president of Greenlee Bros, Rockford, IIl., having 
been named recently to that post to succeed George C. 
Purdy, now chairman of the board. 


James M. Hait, formerly chief engineer, becomes gen- 
eral manager of the Peerless Pump Div., Food Ma- 
chinery Corp., San Jose, Calif. 


DANG BIC eal Ge) of air President and General Manager John C. Kjerner, 


90 WEST STREET - NEW YORK.N. Y. Fedders-New York Co., has joined the U. S. Marine 
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The ingenuity and craftsman- A 
ship which supplied the electric 
motor needs of other years is 

yin has now all-out to win the war. 
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d. Ohio, Down through the years Emerson-Electric motors have 
lager to been selected to furnish the motive power for many of 
I. Mac- the finest products of nationally known manufacturers. 


rt Today ...a line of entirely new and specially designed 
Machine “ Emerson-Electric Motors is paralleling the brilliant per- 


has = formance of United Nations Aircraft. 
rp., / 


“After Victory”. . . the experience gained in war pro- 
aaa duction will be added to Emerson-Electric’s 53 years of 
& Mig. No! You Have Never Used accomplishment and devoted to meeting the new-day 
the same An Electric Motor Like This demands of electrical appliances and equipment. 

This is one of many designs de- 
veloped by Emerson-Electric for 
United Nations Aircraft. 


THE EMERSON ELECTRIC MFG. CO. e ST. LOUIS 
s elected Branches: New York « Detroit « Chicago « Los Angeles ¢ Davenport 

Eggers 
., having 


orge C. 


nes gen- 
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0d Ma- 


Cjerner, 
- Marine 
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oe number of men in a plane or 

tank crew is kept to a minimum. Each , 
man has his job to do. This minimum 

of manpower requires a maximum of 
motor power... motor-controlled appara- 

tus that operates at the touch of a finger 
and functions with utmost accuracy. 
Eicor D. C. Motors have been developed 
to a high degree of efficiency. They are re- 
markably light in weight for power out- 
put—thoroughly reliable—and are used to 
actuate instruments, turrets, fire control 
and other critical equipment. This ad- 
vanced engineering is your assurance of 


better motors at lower cost tomorrow! 


[3 IcOR INC. UL) PLT Ct ec: 


DYNAMOTORS + D. C. MOTORS * POWER PLANTS * CONVERTERS 
Export: Ad Auriema, 89 Broad St., New York, U. S. A. Cable: Auriema, New York 


UNEP Pv Senene Ge 


150 VARICK STREET * 
EXPORT DIVISION: 190 VARICK STREET 


Lead 
NEW YORK. N. Y. 


YORK, N 


es 
af 
CABLES: “ARLAS 





Corps as a first lieutenant. His duties will be je; 
formed in his absence by A. F. Hinrichsen, president. 
A. F. Hinrichsen Inc. 


At its January meeting the New York Society for 
Measurement and Control elected C. O. Fairchild, 
C. J. Tagliabue Mfg. Co., Brooklyn, N. Y., president 
and P. G. Weiller, Kollsman Instruments, Elmhurst. 
N. Y., vice president. 


Moving up from vice presi- 
dent and general manager, 
Horton Mfg. Co., Fort 
Wayne, Ind., A. E. Asker- 
berg becomes president. 
His old position is filled by 
Henry T. Park, formerly 
general manager, Flint & 
Walling Mfg. Co. 


Folke Richardz, 17 years 
an engineer for Westing- 
house Electric & Mfg. Co., 
has been appointed man- 
ager of engineering, Gearing Dept., Nuttall Works, 
Pittsburgh, Pa. He succeeds S. L. Crawshaw, resigned. 


A. E. ASKERBERG 


Stanley Chemical Co., East Berlin, Conn., has added to 
its technical staff Dr. A. J. Cofrancesco, previously 
with the Caleo Chemical Co. He will work on syn- 
thetic chemistry and development of rubber-like ma- 
terials. 


After many years of service as assistant to the vice 
president in charge of laboratories, Radio Corp. of 
America, John G. MacKenty has been elected vice 
president and general manager, Radiomarine Corp. of 
America. 


Edna G. Swift succeeds her husband to the post as 
president and treasurer, Ohio Machine Tool Co., Ken- 
ton, Ohio. Cecil J. Davis becomes executive vice 
president. 


Elected vice president of the Maqua Co., James A. 
Westlin will add his new executive duties to his exist- 
ing function as manager of the company. 


sristol Co., Waterbury, Conn., advances L. G. Bean 
to the post of vice president in charge of engineering 
and sales. He was vice president and general sales 
manager before. 


Milton Roy Pumps, Philadelphia, Pa., has acquired the 
engineering services of William J. Simpson, who has 
recently been engineer-designer for Baldwin Locomo- 


tive Works. 


Previously chief engineer, Aviation Div., American 
Corp., Springfield, Mass., Wolfgang E. 
Schwartzmann has become a consulting engineer for 
the same company. 


3osch 


Verne S. White goes from the Aircraft Engine Dt- 
vision, Continental Motors Corp., where he was a pro}- 
ect engineer, to Ford Motor Co., Dearborn, Mich., as 
engineer-designer. 


Ex-chief-engineer Arthur R. Parilla, Chicago Pneu- 
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Thousands of Finishing Material Formulae! 


es file of thousands of finishing material formulae symbolizes the technical 
knowledge of this organization, accumulated during its 67 years of business 
life. > This background of information, and the practical experience in applying 
it, is available to armament manufacturers with special finishing problems, either in 
material or method of application. yy In manycaseswe have been helpful in speed- 
ing production by eliminating finishing-room bottlenecks and in helping manufac- 
turers adapt present equipment for use on a specific contract. yy Our booklet, 
“Information on U. S. Government Specification Finishes,” contains a revised and up- 
to-date list of Government specifications and the M & W finishes which meet them. + 
Send for your copy today. 


MAAS & WALDSTEIN COMPANY, NEWARK, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. ¢ 1228 W. PICO BLVD., LOS ANGELES, CALIF. 
























































matic Tool Co:, is now with General Motors Cor 
astern Aircraft Div., Linden, N. J., on special a 
signments. 


J. M. Luther, who was previously connected wit 
Curtiss-Wright, has now taken the post of assistar 
chief engineer, Globe Aircraft Co., Fort Worth, Te 


John S. Wright, newly 
made vice-president, Inter- 
national Telephone & Tele- 
graph Corp., cortinues to 
be vice president, Interna- 
tional Standard Electric 
Corp., IT&T manufactur- 
ing subsidiary. 


From his old position as 
automotive engineer, Tide 
Water Associated Oil Co., 5 ca ae 
William A. Heine goes to JOINS. Wares 

\cromark Corp., Elizabeth, N. J., as chief engineer. 








NEW PLANTS, EXPANSIONS, CHANGES 
Save Time For VY ourself One of the largest plants in the world is the new 


. Dodge Chicago Div. of Chrysler Motors. There 
And Your Engineers! pgp the cscreron Pons rysler Motors. Ther 


are sixteen buildings in the unit and speed records 


USE ARKWRIGHT TRACING CLOTHS! have been broken in their completion. They will house 


departments for engine assembly, machining, foundry, 





Arkwright Tracing Cloths save you time because forging, die making, heat treating, tooling, and test 
their special-processed surfaces take ink or pencil with operations besides office and personnel facilities. Sta- 
equal ease . . . erase without smudging. Arkwright tistics are almost astronomical: 500 miles of telephone 
Tracing Cloths also save engineers time. That’s because wire, 23 cafeterias, 6000 machine tools, and floor space 
they have such a high degree of transparency that every enough to accommodate the Ford Willow Run plant 


? ‘ s}y- +e 
detail reproduces clearly and sharply . . . making it plus 20 baseball diamonds, 


possible to read blueprints easier, faster, and with less Three moves to larger quarters in five years have been 
danger of making errors. Save time! Use Arkwright necessitated by the steadily increasing activities of 
Tracing Cloths! Arkwright Finishing Company, Provi- United Precision Products Co., Chicago, Ill. Their 
dence, Rhode Island. new location is at 3524 \W. Belmont Ave. 











Plan-O-Mill Corp. has moved from Royal Oak, 
Mich., into new plant and office facilities at 1511 E. 
8 Mile Rd., Hazel Park, Michigan. Products are 
thread and form milling machines and cutters. 





With the blowing-in of a newly completed, 800-ton-a- 
Ee day blast furnace at its Morgan Park plant, Duluth, 
perc fg WHIT! Cm Minn., American Steel & Wire Co. and its con- 
ray . tractors complete in less than a year the transfer and 
modernization of the unit which was previously located 
at Peoria, Ill., 450 miles away. Construction of a blast 
furnace usually requires the greater part of two years. 


Gaining 300 per cent increase in production space, 
Acro Electric Co. moves to 1305 Superior Ave., 
Cleveland, Ohio. Additional volume of its products, 
snap switches, will be made available. 





Defense Plant Corp. contracts will implement this con 
struction: American Type Founders, Elizabeth, N. 
J. (New Jersey plant) $520,000; Aerojet Engineer- 
ing Corp., Pasadena, Calif. (California plant) $150,- 


T R A C hy G C | 0 T i S 000; and Columbia Logging Co., Hood River, Ore 


(Washington & Oregon operations ) $100,000. 
AMERICA’S STANDARD FOR OVER 20 YEARS 
Increases in previous DPC contracts go to: General 


> 
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1. Conserve by strategic 


selection, application and use of 
electrical equipment. 


EXAMPLE 

Various accessories will produce large 
increases in capacities of existing equip- 
ment, with a small use of critical materials. 
For instance, either air-cooling or oil- 
circulating equipment can increase trans- 
former capacities up to 30%. Use of both 
can add as much as 60%. 


2. Conserve ,, wii: 


ing new developments that reduce 
need for critical materials and 
man-hours. 


EXAMPLE 
Hipersil*—a new electrical steel—in- 
creases the flux-carrying capacity of trans- 
* : oA former and similar cores, large and small, 
here a Pon es sae ~ : up to 35%. Weight and amount of critical 
aed ne Ck ee Ne es f materials can be reduced as much as 50%. 


new 


ouse 


idry, bia ekeadia ties er en eee i 3 ¢ ili 
saat ’ Se =n a e onserve by utiliz- 
Sta. ee ane OST erent: ing available facilities for prevent- 
bcieil ‘ Pe: ee - ing breakdowns and reducing 
pace eee machine outages. 
lant ae é wee EXAMPLE 
ay } a “Maintenance Hints’? — a complete, 
pocket-size manual covering recommended 
had 4 ele a ce ; < upkeep practice for electrical apparatus— 
geen a a» er —is a maintenance help available without 


charge. Check your Westinghouse repre- 
sentative for copies. 


Oak ondé ger een: es 4. Conserve by utiliz- 
- Se ing materials which in many cases 


can replace critical materials and 
do a better job. 


EXAMPLE 
Prestite—a new pressure-molded porce- 
uth. lain which can be solder-sealed to metal— 
is replacing bushing assemblies requir- 
con- ing rubber or gaskets to keep out mois- 
ture, in many types of electrical apparatus. 


s of 


“heir 


- and 
cated 
blast 


ears. 5. Conserve by tapping 


pace, ; all sources of salvageable scrap. 
Ave., . 

EXAMPLE 
lucts, 


Systematic planning can uncover many 
ways of reclaiming worn equipment and 
waste material. Samples of salvage forms 
and organization charts in use in West- 
inghouse plants will gladly be made avail- 
able on request. 


*Registered trademark, Westinghouse Electric 
& Mfg. Co., for HIgh PERmeability SILicon steel. 
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PERFECTION 


\ Wi 
(\ MINIATURE 


So Small That It Might 
Have Been Designed for Your Watch 


7. millions of these tiny 1-72 screws (.062 


diameter) are going into vitally important 


head 


phones, microphones and delicate instruments. 


precision equipment such as 
Stronghold is one of the very few manufac- 


turers who make them. 


Like the equipment of which they are a part, 
these fasteners, too, are precision made, so 
nearly perfect that they may be magnified many 
times without disclosing a single flaw in heads, 


threads or points. 


They are typical of the whole range of “Strong- 


hold” screws. 


96-Page Catalog on Request 


MANUFACTURERS SCREW PRODUCTS 
212 West Hubbard St., Chicago, Illinois 


Motors Corp. (Ohio, Tennessee, & Michigan plants 

$9,925,000. total $27 million; Air Reduction Sales 
Co., New York, N. Y. (California plant) $40,00( 

total $190,000.; Kalunite Inc., Salt Lake City, Uta 

(Utah plant) $990,000. total $4,500,000.; Detroit 
Broach Co., Detroit, Mich. ( Michigan plant) $37,001 

total $260,000. ; Douglas Aircraft Co., Santa Monic: 
Calif. (California plant) $3,890,000. total $6,135,000 

Rohr Aircraft Corp., Chula Vista, Calif. (Californi 

plant ) $640,000. total $2,500,000.; Weston Electrical 
Instrument Corp., Newark, N. J. (New Jersey plant 

$690,000. total $1,850,000. ; Babcock & Wilcox Tube 
Co., Beaver Falls, Pa. (Pennsylvania plant) $35,00 

total $960,000.; Dow Magnesium Co., Midland, Mich 
(Texas plant) $335,000. total $62 million; Fairchild 
Aviation Corp., Jamaica, N. Y., (New York plant) 
$65,000. total $450,000.; Allis-Chalmers Mfg. Co., 
Milwaukee, Wis. (\isconsin plant) $315,000. total 
$2,300,000.; Auto Specialties Mfg. Co., St. Joseph, 
Mich. (Michigan plant) $80,000. total $3,580,000. ; 
Fairchild Engine & Airplane Corp., New York, 
N. Y. (New. York plant) $750,000. total $8,900,000. ; 
General Electric Co., Schenectady, N. Y. (New 
York plant) $3,880,000.; Interstate Aircraft & En- 
gineering Corp., El Segundo, Calif. (Illinois plant) 
$220,000. total $910,000. 


SHORTER CENTER DRIVES TO SAVE RUBBER 


As announced by President Walter Geist of Allis- 
Chalmers, that organization will sponsor a new plan 
for “wartime drives” to use shorter center distances 
and larger sheaves at all new v-belt specification and 
application points in 1943. It is assumed that the plan 
will save 250,000 Ib. of crude rubber though it calls for 
but relatively slight changes in dimensions. The plan 
need not be regarded as a temporary, wartime expedi- 
ent either ; the changes are offered as sound and prac- 
tical and in line with a long range trend to larger 
sheave diameters. 


NEMA PROGRAM FOR CHICAGO APRIL 20-23 


The Spring meeting of the National Electrical Manu- 
facturers Association in Chicago, April 20-23, will 
involve more than 80 meetings of sections, groups, 
comunittees and sub-divisions all of which will be closed 
gatherings in accordance with established Nema policy. 
At a luncheon to be held April 21, fifty-year award 
certificates will be made to pioneers who have been 
associated with the electrical industry for the past half 
cent'ry. These include Fred B. Adam, President, 
Frank Adam Electric Co., and Charles Edward Brown, 
Executive Vice President, the Okonite Co. 


DUMORE CELEBRATES 30 YEARS 


Marking its 30th birthday on March 11 by continuing 
work on assembly lines where fractional horsepower 
aircraft motors and precision grinding tools are built 
the Dumore Company, found time for the distribution 
of birthday cakes and the presentation of souvenir 
booklets to employees. R.L. Hamilton, Vice President 
and Sales Manager, and G. A. Zimmerman, Vice 
President and General Manager officiated in the ab- 
sence (due to illness) of L. H. Hamilton, president 
and founder. 
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Briefly reviewed, on this and the 
following pages, are recently pub- 
lished sources of descriptive and 
technical information as offered 
by various suppliers of essential 
materials, electrical and mechani- 
cal parts, equipment, motors, 






PLASTIC POTENTIALITIES. Several plastics, 
each with a number of properties significantly superior 
to those of many natural products are described ( Book- 
let STB-1 and accompanying folder). Possibilities are 
indicated for one which has chemical resistance, water 
resistance, low specific gravity, high impact strength at 
low temperatures, clarity, high index of refraction, good 
electrical properties, and ease of moldability. Details 
on these characteristics are given and present points of 
specification are illustrated. Other materials give 
promise for such widely varying uses as chemical re- 
sistant rope, fabric, and screening; pipe; railroad jour- 
nal box covers; colored control knobs, decorative ex- 
truded trim, sound transcriptions, and eye shields. 


Dow Chemical Co., Midland, Mich. 


ELECTRIC MOTORS. Listed with data for speci- 
fying (Bulletin No. 210). Covered are: split phase to 
4 hp., de. to 1%, capacitor to 1, polyphase to 2, shell- 


type to 7%, aircraft to 1%, shaded pole to %o, syn- 
chronous to 34, and torque-type to 100 oz.-ft. Voltage, 
speed, and horsepower ranges are given and special 
mounting styles and other variables are shown. Ohio 
Electric Mfg. Co., 5900 Maurice Ave., Cleveland, 
Ohio. 


SPECIALIZED AIRCRAFT MOTORS. Listed 
and described to guide the specifier (Bulletin 120). 
Sizes of electric motors range from 49 to 4% hp. and 
actual-sized illustrations, dimensional drawings, speci- 
fications, ratings, uses, and performance characteris- 
tics are included. Many of the units are specially de- 
signed for specific tasks. While present functions in- 
clude such things as wing and cowl flap, bomb bay, 
landing gear, and aerial camera drives; the implica- 
tions these motors have in the improvement of other 
products, including those for times of peace, have not 
been ignored. Dumore Co., Racine, Wis. 


POWERFUL THERMOSTAT  BIMETAL. 
Newly developed, the bimetal combination described in 
this leaflet has potential significance for specification 
in any product where size and weight are important 


considerations. Tabular matter, curves, and formulas 
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drives, controls, finishes, etc., for 
integration within complete prod- 
ucts of various kinds. 

Engineers, designers and execu- 
tives to whom ELECTRICAL MAN- their company, directly to the 
UFACTURING is made available 
each month under the controlled 








circulation policy of The Gage 
Publishing Company are invited 
to forward requests for copies, 
preferably upon letterheads of 


manufacturer, at the address indi- 
cated with each item. 


express properties and physical constants. A list of 
comparisons of work and size between the new mate- 
rial and the company’s previous, similar material is 
given. It indicates, for one thing, that a new element 
with identical temperature range shows a 51 per cent 
increase in work or a 34 per cent reduction in size over 
the older type. W. M. Chace Co., 1600 Beard Ave., 
Detroit, Mich. 


OPTICAL EQUIPMENT IN THE FIGHT. 
What optical products can and are doing for the aid of 
our armed forces. Those lenses and prisms and mir- 
rors you will again someday design into your peace- 
time product are fighting a hard fight, as illustrated in 
this booklet. In range finding, training, cbserving. 
photographing, mapping, and similar operations, both 
in the armed forces and in industry, optical instruments 
are shown as playing a tremendously important part. 


Bausch & Lomb Optical Co., Rochester, N. Y. 


ELECTRON TUBE CHARACTERISTICS. 
Quick reference type leaflet (No. 211) listing all the 
significant data necessary for specification of standard 
types of electronic tubes. Compiled primarily for radio 
use, the information also has potential usefulness to 
design-engineers using or planning to use electronic 
devices for any of the industrial jobs where they may 
serve by hearing, seeing, feeling, tasting, remembering, 
measuring, counting, or talking. Panel lamp details are 
also included and a section of the folder gives refer- 
ence by schematic diagrams to the base connections of 
the tubes. Sylvania Electric Products, Inc., Em- 
porium, Pa. 


AUTOMATIC BALLAST TUBE. To keep the 
current in a circuit at a definite value, an automatic 
rheostat, sealed in a standard electron tube envelope. 
Folder includes description of construction, shows by 
charts and curves the comparative regulating ability of 
the unit, and demonstrates the effect of its action on a 
typical, varying-voltage supply. Diagrams and text 
point out the possibilities of using the device in various 
ways for extremely close regulation, for relay delay, 
for generator regulation, and for motor shunt field com- 
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Ave.. turret controls. The relay had to conform to rigid specifica- Y sits, 
tions and carry approximately 100 amperes of current. Trouble . 
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r. backing of Mallory 3 metal was recommended with the result 
that the complete assembly functioned beyond expectations. 
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ull the Mallory engineering service is most important in cooperating 
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AZIMUTH NAVIGATION DIALS 


Now Made of Bakelite 
Could Not Tolerate Costly 
© } Time-Consuming Engraving! 


ROGAN 


DID THE JOB 


% IN RECORD TIME 

% ON PLASTIC 

% QUICKLY CALIBRATED 
using the Famous 
“DEEP RELIEF” BRANDING 


% Months ago, questions arose on how to quickly produce the famous 
Azimuth Dial from plastic. 








A search of the plastic industry brought the problems before Rogan’s 
engineering staff. Then quickly, faster than that, Rogan ‘“‘deep relief’ 
branding on laminated bakelite provided the solution. As a result, 

nly Rogan ... Rogan alone, has been entrusted with this important 
job . . . marking the Azimuth Dial accurately, 
and with a permanence unaffected by salt 
water, extreme heat or Arctic cold. 


BAKELITE PROTRACTOR used with the 
Azimuth Dial, is also an exclusive Rogan 
Branding job. 


Get details on Rogan’s combination Molding 


ROGAN BROTHERS 


2001 SOUTH MICHIGAN AVENUE, CHICAGO, ILLINOIS 

















LIMA Prooucts... 
ENGINEERED/* PERFORMANCE, 
DEPENDABILITY, anc LONG 
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Lima Products, engineered for precision 

Dae aes ngeeaenns will continuously deliver 

LATHES full rated power performance under the 
ia ain auras most adverse operating conditions. 

FOR 0 C CURRENT 


2 A\ 
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To serve American Industry, our field en- 
gineers have been specially trained in all 
phases of motive power application for 
machine tool and production equipment. 
Lima Products, plus Lima Engineering 
Service are the dependable answers to 
your motor or machine tool production 
problems. 






















PEDESTAL 








Many exceptional features a as —_ 
size shafts and bearings, dynamic bal- 
wuota ancing, heavy rugged frames, etc., are 


responsible for Lima's outstanding abil- 
ity for long profitable life. 
Wire or write today for ad- 
dress of Lima Engineer- 
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GEARSHIFT DRives | 9 Service nearest you 
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pensation with regard to ambient temperature. Fi, 
sizes are listed, each with its voltage drop characterist 
performance curve. Amperite Co., 561 Broadway 
New York City. 


PAINT SPRAY POSSIBILITIES. _ Illustrations 
of places where spray painting is doing its bit to ex 
pedite production. Since the industries included rang: 
from aircraft plants to bakeries and steel plants to tai 

neries, there are implications for any engineer-designer 
of a product which receives a coat of almost any 

thing, which can be sprayed-on. Eclipse Air Brush 
Co., 390 Park Ave., Newark, N. J. 


WELDING FITTINGS AND FLANGES. Thor- 
oughly discussed in this catalog and engineering data 
book (No. 111). Section on engineering goes into 
detail on the practical aspects of piping and includes 
illustrations of ideal and not-so-successful methods and 
materials. Elbows, returns, special fittings, tees, caps, 
reducers, rings, saddles, crosses, sleeves, nipples, and 
flanges are among the components covered at length in 
the catalog portion of the book. Then, as ftirther aid 
to the engineer-designer, there is an extensive section 
on the technical part of the business with elaborate 
tables, curves, and charts. A few typical headings: 
Pressure-Temperature Ratings, Flow of Fluids, Prop- 
erties of Pipe, Pump Capacities, Gas Density Chart, 
Welding Symbols, Glossary. Tube Turns, Inc., 
Louisville, Ky. 


TREATMENT OF STAINLESS STEEL. Spe- 
cial service report gives information of potential as- 
sistance to the specifier of methods for stainless steel 
fabrication and surface treatment. Typical of the sub- 
jects undertaken is machining. After pointing out that 
galling and seizing may occur, lacking special precau- 
tions, the paper describes effective tool grinding and 
selection of cutting lubricant. Rough and finish grind- 
ing, deep drawing, and forming operations are consid- 
ered in a similar manner. Under surface preparation, 
suggestions for the proper application, of specialized 
descaling and degreasing materials include removal of 
lubricating compounds, heat treating scale, and shop 
dirt. Oakite Products, Inc., 22 Thames St., New 
York, N. Y. 





PRECISION IRON CASTINGS. Profusion of 
product parts is illustrated (Bulletin No. 1) to show 
range of suitability of different kinds of iron castings 
to various points of specification. Resistance grids, 
weights, cases, gears, ornamental work, and miscel- 
laneous parts are represented in a multitude of shapes 
and sizes. Information is provided to illustrate the 
production control and the careful checking and testing 
facilities maintained so that rigidly controlled castings 
may be produced with predetermined engineering prop- 
erties. Hamilton Foundry & Machine Co., Hamil- 
ton, Ohio. 


RESILIENT MOUNTING MATERIAL, Layers 
of light weight, closely woven duck made from tightly 
twisted yarn are rubber impregnated and cured to form 
the vibration and shock insulating material described 
in this booklet. Pads, washers, bushings, and inserts 
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MITCHELL-RAND INSULATION COMPANY, INC. 
SM ML ay COrtlandt 7-9264 De co) Ae 


Fiberglas Varnished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS atte ey bl ie bet ee ee 
Insulating Papers and Twines Fiberglas Braided Sleeving Asbestos Sleeving and Tape 

Cable Filling and Pothead Compounds Cotton Tapes, Webbings and Sleevings Extruded Plastic Tubing 

Friction Tape and Splice impregnated Varnish. Tubing Varnished Cambric Cloth and Tape 

Re-Use emer ty Insulating Varnishes of all types tM he) ee 
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SHALLCROSS roTARY TAP SWITCHES 
USE SOLID SILVER CONTACTS, 
BECAUSE SOLID SILVER... 










1. Has the highest conductivity of materials availabie. 













2. \s superior to silver-plating which wears off, re- 


sulting in high resistance contacts. 













3. Should it corrode the sulphide formed does not 


appreciably increase the contact resistance. 






Let Shallcross answer your switch problems 
Address Dept. C 10 



































WHY “SHORTING” AND “NON-SHORTING” 
SWITCHES? 





This is the shorting type. As the arm 7 
is rotated from one position to an- 
other the adjacent contact points are 
Sorat Me ten 


cs This is the non-shorting type. As the 
Ce ee 
another, the arm lifts up, and only 
Ce ee 


leet) 7 1: Pee es EQUIPMENT AND 
SPECIAL MEASURING APPARATUS FOR PRODUCTION AND 
UU Mis mom e ee ee Be aS 
7 je ees ee 2A) 


nite toe Nizemee} 


COLLINGDALE, PENNA. 
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are supplied to specification points in rail, wheel, an 
track operating vehicles; aircraft, machine tool, an 
marine units; and general industrial equipment. Oy 
section of the book is devoted to a discussion of vibra 
tion and shock interception theory and practice an 
load deflection curves are included as a selection guide 
for the engineer-designer. Fabreeka Products Co.., 
222 Summer St., Boston, Mass. 















LINK-TYPE V-BELTING. Included in this cata 
log are data for calculation of drives using linking, 
adjustable length v-belt material supplied in open-end 
rolls. Advantages in the specification of this type of 
drive are listed and applications are shown for the 
regular and the oil-proof styles. Suggestions and in 
structions are given specifically. Manheim Mfg. & 
Belting Co., Manheim, Pa. 






ZINC IN WARTIME PRODUCTS. How and 
where zinc is doing its war job. (Booklet W.) Of 
potential interest to anyone in any manner identified 
with the specification of zinc or zinc-containing ma 
terials or components, this publication is a thorcugh- 
going compilation of the jobs being done by that useful 
metal to get its service stripes. Aircraft, communica 
tion, optical, ordnance, marine, transport, medical, and 
agricultural uses are illustrated in detail. American 
Zinc Institute, 60 E. 42nd St., New York, N. Y. 


TWO BLIND RIVETS. . Hollow type and self 
plugging type are described (Handbook A-43). Used 
with pneumatic or hand actuated installation tools, both 
are specified for locations where rivet cannot be reached 
from the back for bucking. Developed for aircraft 
production, these fasteners can be installed at 1600 
and 800 per hour respectively. Booklet gives full de- 
tails of operation, shows diagrammatically how rivets 
are seated and finished. Other subjects covered are: 
specifying rivets, handling and storing rivets, prepara- 
tion and drilling of material, operation and care of 
riveting guns, and gun accessories. Material thickness 
charts and standard rivet sizes are also included in 
this booklet. Cherry Rivet Co., 1819 Barranca St., 
Los Angeles, Calif. 


HYDRAULIC ACTUATING EQUIPMENT. 
This collation of a series of leaflets (Bulletin No. 243) 
gives considerable background information on the sub- 
ject of hydraulic controlling and actuating mechanisms. 
Listed and described in detail are gear pumps, piston 
feed pumps, power and control panels, and valves in a 
variety of sizes and styles. Text and illustrations show 
how equipment has been designed to give maximum 
volumetric efficiency, minimum maintenance costs, 
smooth and positive feed, minimum heating and no 
aeration of oil, and a wide range of capacities to match 
the requirements of the largest possible number of 
specification points. John S. Barnes Corp, Rock- 
ford, Ill. 
























LUBRICOUS, NON-BLUNTING PIVOTS. Im- 
pervious to vibration, heat, cold, salt spray, magnetism, 
and corrosion is the alloy used in tipping the pivot 
staffs described in this leaflet. Visual comparison 
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GuLLIVER ... fresh from travels in his 
fabled land of giants... might readily have 
taken this for a mammoth musical instru- 
ment, its strings stretching skyward fifty 
feet or more. The scene, however, is an 
interior ‘‘close-up”’ at the huge Auto-Lite 
plant in Port Huron, where wire and cable 
for countless commercial uses is in mass 
production. Here is a ‘‘run”’ of industrial 
wire being coated with synthetic enamel. 


Auto-Lite’s Wire Division is a major 
source for countless types of wire and 
cable employed by electrical manufacturers 
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in various fields. Auto-Lite’s research and 
engineering facilities are constantly per- 
fecting products to meet the most baffling 
applications. Keen interest today is 
focussed on newer wire insulation devel- 
opments. Butyrate Tape and Vinylite are 
two types being used for lighting and low 
tension circuits in radio production, aircraft 
construction and other vital war needs. 


Whatever your problems...unusual 
shapes, sizes or performance characteris- 
tics. ..feel free to write us for authorita- 
tive recommendations. 


PORT HURON, MICH. THE ELECTRIC AUTO-LITE COMPANY 


Wire Division 


AUTO-LITE tack elle 


IN ITS 26 GREAT MANUFACTURING DIVISIONS, AUTO-LITE IS PRODUCING A LONG LIST OF ITEMS FOR AMERICA’S ARMED FORCES ON LAND, SEA AND IN THE AIR 


SARNIA, ONTARIO 
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Wherever extremely accurate control of intermittent ma- 







chine operation is essential the Hilliard Single Revolution 













Clutch is unequalled. Its accuracy has won for it the accep- 











tance of Industry for cutting, punching and packaging 


p vay! THE 


70 
gc WRITE HILLIARD 
x" intormation that witt hep CORPORATION 


you to adapt this clutch to your 106 W. Fourth St. 
needs. ELMIRA, N.Y. 
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GOVERNMENT REQUIREMENTS 


% Advanced design, quality materials and precise machin- 
ing are distinguishing features of all G. I. motors and 
assure their measuring up to the most exacting specifica- 
tions. For 30 years they have set the standard of perform- 
ance for small-power applications. War needs are now 
taking all of G. I’s production of motors, together with 
a variety of precision-made electronic devices. The 
assistance of G. I. engineers is freely available to manu- 
facturers producing on Government orders. Let us 
discuss your problem with you. 


THE GENERAL INDUSTRIES CO. 
ELYRIA, OHIO 
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shows how these pivots will contribute to a reducti 
of service difficulties and an extension of the accur: 
life of instruments such as compasses, aircraft meters, 
control regulators, and recording flow meters, to name 
a few only. Leaflet includes outline drawings of some 
of the pivot styles possible and gives data on the ph 

ical properties of the two alloys available. Paraloy 
Co., 600 S. Michigan Ave., Chicago, IIl. 





ROLLER CHAINS FLY, TOO. In their enginee: 
ing handbook (Catalog No. 643) the company lists 30 
odd points of specification for roller chain in the mod- 
ern aircraft. Pointing out that roller chain has played 
an important part in airplanes since its original use in 
the Wright brothers’ Kitty Hawk flight, text shows 
how chain provides uniform reliability, ruggedness, 
durability, efficiency, adaptability, lightness, precision, 
and accuracy. Various sizes and styles are catalogued 
with extensive tables of dimensions, data, symbols, out- 
lines, and similar information. Chapters are included 
on principles, calculations, basic elements, and mate- 
rials generally used. Diamond Chain & Mfg. Co., 
Indianapolis, Ind. 





PORTABLE TEST SETS. Indicated for the use 
of any organization required to perform routine re- 
sistance tests. Catalog ( No. E-53-400-1) describes this 
general-purpose Wheatstone bridge with self-contained 
galvanometer and battery and shows how it is simple, 
easy to operate, reliable, and portable. Actual test 
set-ups are included for measuring resistance and pick- 
ing out grounded, crossed, or open conductors, under 
various circumstances. Listed accessories include car- 
rying case, buzzer, telephone receiver, and extra gal- 
vanometer. Leeds & Northrup Co., 4907 Stenton 
Ave., Philadelphia, Pa. 


TEMPERATURE COMPENSATING ALLOY. 
Description of iron-nickel alloy with magnetic change 
zone near room temperature. Bulletin (No. 30) gives 
properties and shows a number of examples of the ma- 
terial used as a compensator on permanent magnets, 
reactance circuits, and electromagnets. <A series of 
curves indicates the relationship between permeability 
and temperature for four differing versions of the alloy. 
Temperature regulation and thermal switching are 
listed as two further points of specification which have 
promise. Available forms and methods of fabrication 
are also covered. Carpenter Steel Co., Reading, Pa. 


SPEED REDUCER BACKGROUND. For the 
engineer-designer wishing to augment his background 

knowledge about the production and use of speed 
reducers (Institutional Booklet No. 12-42). Shown are 
the steps by which the plant and the products of today 
were developed. Of special potential interest are a 
number of difficult speed reduction problems solved in 
the past and illustrated here. Engineering service bul- 
letins issued by the company are shown together with 
listings and illustrations of products. Winfield H. 
Smith, Inc., Springville, Erie County, N. Y. 


CRIMPING-TYPE TERMINALS. Included 
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2 Waldes Truarc presents 
a significant advance in retaining rings. 


It spreads or contracts without dis- 
tortion; always retaining its perfectly 
fitting circular contour. 


WALDES KOH -I- NOOR - INC. 


\PRIL 1943 


* 


For all thrust-load fixing, and shaft and 
housing applications, Waldes Truarc 
provides distinct advantages over nuts 
and bolts or wedges and washers... it 
reduces dimension and weight...saves 
material...cuts manufacturing time... 
simplifies assembly and dis-assembly. 


On request, we will gladly furnish 
samples and full data for your tests. 


LONG ISLAND CITY, N. Y. 
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TAKE THE 
JOLTS and BUMPS 
of TANK 
WARFARE .. 


Intrepid fighters of the United States Tank Corps have 
reason to know EMC Fractional H.P. Motors. The close, con- 
fined and compact interiors of thousands of these land jugger- 
naughts are kept cooler by EMC-equipped Air Circulators. 
These tiny packages of ‘‘super-power” must be tough—to keep 
going through long hours of terrific jarring and jolting. 

It’s natural that EMC skill and knowledge in ‘“Custom-Built”’ 
motor engineering should be vital wherever American Industry 
needs small motors up to 1/15th H.P. This ever-increasing 
knowledge will be just as ready to tackle post-war power needs, 
when the world is again free to progress to new peacetime 
achievements. Don’t forget this in YOUR post-war planning. 


Write today for EMC SERVICE 
SHEET to help you to accurate and 
timely data on your motor problems. 


ELECTRIC MOTOR CORPORATION 


1204 State St. Racine, Wisconsin 


FE AY pet Tay a“ ie 


ton eee eae eZ 










Speed up production 


and assembly operations 


with Knurled 


BRA 





Socket Head Cap Screws 


The knurled head prevents slipping 
—permits the fingers—handiest of 
wrenches, to be used to best ad- 
vantage. Saves TIME and lost 
motion. Knurling also permits 
locking after countersinking. 
You get this “UNBRAKO” 
knurled feature at no extra 
cost. 


‘ 







Sizes: No. 4 to 1%" 


diameter. 






Write for “UNBRAKO” 
Catalog today. 


Knurling of Socket Screws Originated 
with “UNBRAKO” years ago. 







STANDARD PRESSED STEEL CO. 
JENKINTOWN, PENNA. BOX 594 


—— BRANCHES —— 
BOSTON © DETROIT © INDIANAPOLIS * CHICAGO © ST. LOUIS © SAN FRANCISCO 























ininal crimping system using solderless lugs and ; 
cial tool which 


triple crimp. 


secures them to the conductor with 
Details of the terminals, insulation-suy 
porting sleeves, and applicator tools are given. Tabul: 
material gives correlating reference between wire siz¢ 
terminal sizes, and tools. Aircraft-Marine Products, 
Inc., 286 N. Broad St., Elizabeth, N. J. 


CORED BRONZE BEARING BARS. Advanc 

as a method ef reducing scrap loss and time of fab: 

cation. This folder lists and illustrates advantages in 
specification of bronze bars with 1.D., O.D., and ends 
pre-machined. Available sizes are shown and in addi 
tion, solid bronze bars and standard sizes of 
bronze bearings are mentioned. 
Newcastle, Pa. 


finished 
Johnson Bronze Co., 


CUSTOM MADE PORCELAIN PARTS. 
ing service and facilities for production 
components. 
tions of parts are 
a folder. Shown in profusion are 
been made to order. They include parts made of un 
glazed white and grey, 


()tfe: 
of porcelait 
fabricated to the design and _ specifica 
its customers, summarized 


items which have 


these 


communication, and re 
Advantages and points of specifica 
tion of each of the types are described, and the modern 
ity of the plant and equipment are stressed. 


glazed, 
fractory porcelain. 


Precision 
work is credited to the use of dry press methods where 
Akron 


the parts are pressed into shape in steel dies. 


Porcelain Co., Akron, Ohio. 






ANTI-FRICTION ROLLER BUSHINGS. Engi- 
neering data book contains listed data on complete 
line of bearing devices with large numbers of relatively 
small rollers assembled integrally with the outer shell 
and race. Types are supplied with and without inner 
Tables of information for specifying contain di- 
mensions, capacities, and all other such pertinent points. 
Charts for life expectancy and loading and cutaway 
drawings of typical uses are included. Orange Roller 
Bearing Co., Orange, N. J. 


races. 








PLASTIC PARTS WITHOUT MOLDS. 


Close- 
tolerance production of intricate parts described 
Folder shows a number of components, including cov- 
ers, terminal blocks, plugs, hooks, handles, couplings, 
and the like which were done without molds and with 
quick deliveries. Creative Plastics Corp., Kent & De 
Kalb Avenues, Brooklyn, N. Y. 





DUCTILE BRAZING ALLOY. 


ideal nature of joints made with this brazing alloy are 


Reasons for the 
listed (Folder No. F 8470). Advantages described in 
detail are: Low melting point, economy, uniformity, 
ductility, fatigue resistance, tensile strength, 
resistance, conductivity, coefficient of expansion, and 
ability to self-flux. Illustrated are results of tests and 
case-studies of products fabricated by brazing with the 
alloy. Specifications are given for the shapes in which 
the material is supplied. Westinghouse Electric & 


corre SIC yn 


Mfg. Co., East Pittsburgh, Pa. 








GEAR SPECIALTY PRODUCTS. 


extensive form (Catalog No. 42). 


Catalogued in 
In addition to listing 
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When the Rays of Peace 
Pierce the Clouds of War 


When that day comes, as it surely will, there will arise 
a new, peacetime demand for electrical products and 
services to meet the needs of a victorious people. 


Surely the better, brighter world for which we fight 
today will see many amazing applications of electronics. 
Just as surely, too, will a great many postwar advance- 
ments—in air conditioning, photo-electric apparatus, 
communication circuits, and time and automatic con- 
trols, for example—benefit by the efficiency of Adlake 
Plunger Type Mercury Relays. 


Today the makers of Adlake Relays are engaged in 
vital war work. We are engaged in research, too— 
searching for new and better ways to design and manu- 
facture relays. It is the sort of determined study you'd 
expect to be carried on by a company so well known for 
the dependability of its mercury relays ranging in con- 
tact ratings up to 100 amperes. 

This is our way of planning for the future. In your 
planning for the future, consider the advan- 
tages of Adlake Relays (now obtain- 
able on priority only) when they are 
once more available for unre- 
stricted use by the nation’s 
electrical engineers, 
designers, and manu- 
facturers. 


TRADE MARK 


PVE AM | DAVDRT OME A DP ZneY 


S97-V:700 1512 EPs ELKHART, INDIANA NEW YORK - CHICAGO 


MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL CIRCUITS 
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the various types of gears supplied and giving rang: 
for sizes and materials which can be handled in ea 
type, the book provides a general picture of the pr 
duction facilities of the company and theoretical info 
mation on the advantages and disadvantages of various 
gearing methods. Associated products such as speed 
reducers, chain drives, flexible couplings, valve co: 

trols, and electric hoists are also described. Philadel- 
phia Gear Works, G St. below Erie Ave., Phila- 
delphia, Pa. 





MACKWORTH G. REES, Inc. 
uses two Self-locking Pal- SELENIUM RECTIFIERS. Selenium ccated steel 
mete.ne shawn. t0 secarels plate rectifiers ranging from 34 in. to 4%» in. square 
A a acc are described and listed ( Bulletin No. R-40).  Knock- 
down illustration shows construction of the units and 
their ratings are compared in tabular form. Efficiency, 
voltage, stability, life, temperature, overload, regula- 
tion, power factor, and moisture resistance are all dis- 
cussed. Information blanks accompany the folder for 
use in the determination of specific requirements for 
the job to be done. Benwood Linze Co., 1811 Locust 
St., St. Louis, Mo. 


actuator assembly. 





WARTIME CONSERVATION PROGRAM. 
Starting from the fact that the Axis has attained su- 
periority over us in quantities of critical materials avail- 
able for war, this book has the aim of helping industry 

to save those materials now. It shows how it is pos- 
Use - ae aes ae 

sible and practical to save in the selection and use of 


SELF-LOCKING . electrical equipment, in the replacement of critical ma- 
Pp A L iN] U T © terials in specifications by less critical ones, and by re- 


ducing quantities of those materials. Westinghouse 
Self-locking PALNUTS Electric & Mfg. Co., East Pittsburgh, Pa. 
offer many important ad- 


: s vantages over commonly NEW TOPS FOR DRAWING BOARDS. Ad- 
Double Locking Action used locking methods on 














vantages of replacement cover for drawing boards are 























When the PALNUT is light mechanical and elec- Sel ecole. a REBT Sa 
wrench-tightened, its ital -wneeeilias Cie. described in this leaflet. It shows how new drawing 
arched, slotted jaws NUTS provide unfailing platen is fastened to rough-surfaced, old boards to 
grip the bolt like a : make possible pencil drawings with qualities of those 
chuck (B-B), while double-locked _ security nae fe mg? P ee 8 q sorts 

spring tension is ex- under severe vibration W uch lave been in ec - By the use of these _tops, 
erted upward on the and stress. They weigh manila covers are eliminated since the material is 


bolt thread and down- 
ward onthe part (A-A), 
securely locking both. 


70°% less than jam nuts— washable and the folder demonstrates the possibility of 
80° less than regular 
nuts—90% less than regu- 
lar nut and lockwasher... 
yet do the same job with greater security, less space, 
less assembly time and less cost. 


overall economy. Sizes available are listed and asso- 
ciated products—fas‘ening glue and drafting tape—are 
discussed. W.H. Long Co., 425 N. Clark St., Chi- 
cago, Ill. 









Self-locking PALNUTS are single-thread, spring tem- 
pered steel locknuts, accurately formed to fit standard 
screw threads. They have been used with great suc- 


LOW INPUT RELAYS. Particularly useful under 


vibration service, these sensitive relays are covered in 


cess for over 15 years. Available in a wide range of a specification data sheet (No. 8). Rated at 150 watt, 
sizes. Send details of assembly for data and samples. 110 volt non-inductive ac., these units are actually han- 
Write for Palnut Manual No. 2. dling loads as heavy as 20 amp. inductive de. in cases 


where inputs are higher and special provisions could be 
THE PALNUT COMPANY made for the load. Types are supplied with tube bases, 


66 Cordier Street with base mounting holes and with peripheral lugs. 
Outline drawings are provided with dimensions and a 


table of input characteristics is given. A questionnaire 
is attached for specific recommendation. Sigma In- 


TARR aie : struments, Inc., Boston, Mass. 
Pa 4 Z 


Lr WALL-MOUNTING RESISTOR CHART. Gives 
Rt | full ratings, description, resistance values available, di- 


| mensions, and other data of potential usefulness to the 
engineer-designer. Fixed and variable types, adjust- 


Irvington, N. J. 
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THERE IS ONLY ONE MYCALEX 


MYCALEX is not the name of a class of materials. MYCALEX is the registered trade- 

\d- name for low-loss insulation manufactured only by the Mycalex Corporation of America in the 
5 are Western Hemisphere. MYCALEX is specified by engineers because MYCALEX is required. 
"=o More than a quarter century of extensive application here and abroad has made the 
sto name MYCALEX a familiar one in the electrical and communications industries, and we are 
hose proud of the important part this versatile insulation is playing today in the military and civil 
tops, life of the United Nations. The snows of Russia, the sands of Africa, the sweating jungles of 
ul - New Guinea, the mountains of China—MYCALEX is no stranger to these backgrounds. 
ty oF Unsolicited testimonials to the vital role being performed in the war program by MYCALEX 
a have been given us generously by the Army and the Navy. 

If your present insulation fails because of deformation at room temperature or because of 
failure to withstand elevated temperatures MYCALEX will solve your problem. If you must 
have hole diameters, hole spacings, or other dimensions with close tolerances, slots, grooves, 
or accurately tapped holes, combined with low loss at all frequencies, you should bear in 
mind that MYCALEX has been meeting these requirements for many years. If, on the other 
hand, dimensions and tolerances are not too critical but ability to withstand high voltages 
is paramount, MYCALEX is the ideal material for your purpose. The greater machinability of 
MYCALEX, which is leadless, gives it advantages over any other type of insulation. Our 
engineering service is available in all cases where the choice of the most reliable insulation 
is in doubt. 

Sie MYCALEX is not available, except in experimental quantities, for other than war appli- 
ad a cations. 


naire CAL 
THE in VrATOom 


In- 
Trade Mark Reg. U. S. Pat. Off. 


.. | MYCALEX CORPORATION OF AMERICA 


, di Exclusive Licensee under all patents of MYCALEX (PARENT) CO. Lid. 
» the ; 
60 CLIFTON BOULEVARD CLIFTON, NEW JERSEY 
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WoMEN AT WAR 


e « e Saving Man Hours 
and Critical Materials 


No delay waiting for dies — parts ready 
quicker — deliveries speeded up — all to 
bring the Victory sooner! Women are 
rapidly taking a major place on the in- 
dustrial front. DI-ACRO Precision Ma- 
chines — Shears, Brakes, Benders — are 
ideally suited for use by women in making 
duplicated parts accurate to .001” — DIE- 
LESS DUPLICATING. Thousands of 
DI-ACRO Machines are now in use in War 
plants. Get the whole story —write for cat- 
alog—‘‘Metal Duplicating Without Dies.” 









__ 309 EIGHTH AVE. SOUTH - MINNEAPOLIS. MINN, 


| STOCK SIZES 


| 



























































Number lLength| Width Height 
1025-1 | 12 | 6 6 
4025-2 | 12 9 

1025- 3 12 12 » 

1025-4 | 12 | 9 9 

1025- 5 eh a a 

1025- 6 18 9 9 

1025-7 | 18 12 9 

1025-8 | 18 6 ‘ 
4025-9 | 18 | 15 | 9 
1025-10 | 18 | 12 | 6 
1025-11 | «18 | +15 | 12, 
. 4025-12 | 18 | 12 | 12 
4025-13 | 18 | 18 | 12, 
~ 4025-14 | 30 St a a 
4025-15 | 24 | 15 | 12 
4025-16 | 24 | 15 | 15. 

- 

4025-21 | 42 | 9 | -9~ 
4025-22 | 36 | 12 | 
- 1025-23 | 30 | 15 | 9 | 

1025-24 42 12, 9 















SPARE PART BOXES 


24 stock sizes. 16 guage steel, for shipboard use. 
Electrical and Mechanical. Navy grey finish. 


Immediate Delivery 


COLE STEEL EQUIPMENT CO. 


349 BROADWAY NEW YORK 
























-able and non-inductive styles are listed and outline 
drawings are included to show dimensions, bracket 
types, bushings, terminals, and controls. Sheet includes 
illustrations of a large variety of fixed resistors, rheo- 
stats, attenuators, volume controls and potentiometers 
Standard resistor color code is also shown. Interna- 
tional Resistance Co., 401 N. Broad St., Philade]- 
phia, Pa. 





HIGH STRENGTH PANEL LOCK. Positive- 
screw fastening units are displayed. Bulletin shows 
how locks are installed in sheet metal cowling to give 
several hundred pounds of holding tension with less 
than 10 in.-lb. locking torque. It also describes visual 
| position indicator which tells at a glance whether the 
| panel is locked or unlocked and can even be position 
| checked by touch. Results are included from a series 
of tension, shear, vibration, and actuation tests per- 
formed by an independent laboratory, and data is given 
on sizes available and punch and die sets supplied for 
installation. Nigg Engineering Co., Covina, Calif. 


MULTI-DISK CLUTCHES. Engineering data 
(Series No. 3) includes detailed drawings of dry and 
wet, single and double, multi-disk, floating plate 
clutches. Capacities run from % to 5 hp. and tabular 
reference gives particulars on each size. Text describes 
how design provides minimum drag and ease of assem- 
bly, adjustment, and operation. Carlyle Johnson 
Machine Co., 52 Main St., Manchester, Conn. 


MARINE WIRING DEVICES. Navy fittings, in- 
teriors, and switch accessories listed (Bulletin No. 12). 
Complete with details; switches, switch-and-receptacle 
combinations, receptacles, push buttons, branch boxes, 
socket, block, switch, and receptacle interiors are de- 
scribed. Outline drawings supply dimensions and ref- 
erence to index of Navy specification numbers. Pass 
& Seymour, Inc., Solvay Station, Syracuse, N. Y. 


RUST INHIBITORS. Two types are shown in this 
| folder: One for use indoors or out and the other for 
|indoors only. Both can be used in brush, spray, or 
| dipping processes and will protect against corrosion not 

only in ferrous but also non-ferrous metals. Rough 

parts, machined parts, or finished and painted units can 
| be treated, and the protecting surface is self-healing in 
cases of rupture. Black Bear Co., Long Island 
City, N. Y. 


FIXTURES AND APPLIANCES FOR SMALL 
BOATS. Requirements for small naval craft are 
shown in material-list form in one section of this cata- 


log (No. MD-6). 


In other sections are found com- 


plete descriptions of the specific items with references 
to Navy drawing numbers and other pertinent data. 
Further sections are devoted to technical information, 
cable sizes, Navy symbols, and such associated products 
as battery chargers, insulating materials, and special 
General Electric Co., Bridgeport, Conn. 


cables. 





COMMUNICATIONS RELAYS. 


listed and described on this data sheet. 


Four types are 
First is a 
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How 


WAR EXPERIENCES 
CAN HELP YOU 






























































Our postwar world promises to be one of amazing 
inventions—developed by the needs of war. Most of 
these inventions are military secrets. Many, however, 
are only slight variations of standard prewar products. 























Secret war products, of course, cannot be disclosed. 
But, for example, the experience gained by Westing- 
house in developing electric heating and controls can 
be utilized NOW. Slight variations of standard ‘‘Built-in 
Watchman” Thermostats and heating units have solved 
many puzzling war problems. 



































There’s no need to wait for victory to make use of this 
valuable experience. Use our specialists to solve your 
problems NOW —perhaps even your booming war pro- 
duction can be quickened by this help. J-10245 

















































TYPICAL APPLICATIONS 
INCLUDE: 

















Thermostatic control of indicating 
lights on a tank driver’s dashboard 
—indicating the failure of any 
motor. 






















. Maintenance of proper operating 
a ‘ 
——~ seep temperatures for airplane oil by 


immersion heaters. 














Controlled heating of medical de- 
partment sterilizers aboard ship. 














Protection of insulation on ‘‘motors 
loaded to the gills.”’ 





























WESTINGHOUSE ELEC. & MFG. CO.—DEPT. 7-N—EAST PITTSBURGH, PA. 
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change-over relay designed for use in portable ra 
receivers and transmitters where it facilitates the cha: 
from one operation to the other. Contacts are of 
nish-resistant palladium. Second is a keying, breal 
unit with two 17.1 ohm coils, double-pole, double-th: 
contacts with an auxiliary single-pole, single-throw 

and a weight of 10 oz. It is built to withstand vil 
tion present in mobile installations. Third type 
dynamotor starting relay with 16-amp., single-p 
double throw contacts for 12 volt de. continu 
Fourth is a midget relay displacing 1.14 cu. in. but 
rating at 1% amp., 115 volt, 60 cycle, non-inductive ac 
All such information as contact, coil, and construction 
specifications is included and dimensioned outline draw- 
ings and photographic illustrations complete the presen- 
tation. Guardian Electric, 1615 W. Walnut St., 
Chicago, III. 


ELECTRIC HEAT IN INDUSTRY. Details are 
given on a number of installations of spot, strip, dip, 
fin, and cable type electric heaters. (Booklet 6ES 3130) 
A wire enameling system—a packaged unit—is dis- 
cussed. In six sizes, electric heat is used for the appli- 
cation of synthetics and conventional enamels to wires 
from 8 to 50 Ga. One of the problems caused by ice 
and snow is shown as being overcome by the applica- 
tion of heating cable. While this particular use falls 
under the head of industrial maintenance it may be sug- 
gestive of specification points within the product. 
Other case histories with wide implications include an 
air conditioned, meat smoke-oven; a rust-proofing i1 

stallation for steel springs, a laboratory for analysis of 
oil-bearing soils; a series of rubber-curing presses; 
Steel cartridge-case-annealing furnaces; and other war 
production facilities. General Electric, Schenec- 
tady, N. Y. 


AIRPLANE POWER UNITS. Operate such mech- 
anisms as wing flaps and float retractors. Supplied as 
complete packaged units, these power sources co-ordi- 
nate electric motors, load releases, clutches, limit 
switches, brakes, and gearing to save time and space 
for the engineer-designer. Of the types described in 
this folder (GEA-3968), three are right angle drives 
w.th torque range from 300 to 450 in.-lb. at speeds from 
168 to 306. The other type is a straight line unit pro 
ducing 450 in.-lb. at 110 rpm. Uses, ratings, range of 
torque and speed ratings possible through motor modli- 
fications, and motor, gearing, clutch, and brake co 

structional features are elaborated. Dimensioned out- 
line drawings show the details of each model. General 


Electric, Schenectady, N. Y. 


PRESERVATION OF DRAWINGS. | Descrip- 
tion of system for getting optimum reproduction fro 
pencil tracings and saving them from wear and tear 
Under this procedure the original pencil drawing 1s re- 
produced on special papers from which the blue- or 
black-and-white prints are made. Folder shows how 
sensitivity of the special paper produces better images 
on all copies. Since the original is kept out of the 
printing machine it always stays in good shape fot 
additional print-making reproductions. Text and illus- 
trations show how this method can be used to create 
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be sug ... and Metallizing Engineering Company found that the 
Tr duc { 
eres electrode material which produces the best effect of 
ted exploded metal bubbles is an INCO Nickel Alloy 
Tess 
ler war 
yhenec- Are you looking for a metal with a special set of which supplies power at the required voltage and 
properties? current, to roughen the surface by sparking elec- 
Or does some unusual war application or new trodes over it. 
h mech- post-war electrical product now under development A thin film of exploded metal cavities is thus de- 
plied as require certain unusual metal characteristics? posited on the surface. When the sprayed coating is 
co-ordi- If so there’s a good chance that you may find ex- later applied, it is gripped by these cavities and 
s, limit actly what you want among the INCO Nickel Alloys. tightly bonded to the base metal. 
d space An interesting case in point is the new The success of Metallizing Engi- 
ribed 1n electrical method of preparing sur- neering Co.’s development hinged on 
e drives faces for metal spraying. their ability to find an electrode capa- 
sds f A surface to be built up must first ble of producing the required effect 
nit pro be roughened sufficiently to permit a on any metal or alloy. Only one suit- 
‘ange of strong bond between the base metal able electrode was found—and that 
rc modi and the sprayed metal. The two cus- was an INCO Nickel Alloy electrode. 
ike con- tomary methods of accomplishing Have you a problem requiring spe- 
ned out this—cutting grooves and grit blasting cial characteristics in a metal? If so, 
General cannot be applied to countless jobs. you are invited to call upon INCo’s 
Therefore, Metallizing Engineer- Technical Service for information and 
ing Co., Inc., Long Island City, N. Y. data. There you too may find a really 
Descrij after much experimentation — con- Op ansiniiiditiatiiniadeadaelinaiaas workable solution with an INco 
ion frot ceived the idea of preparing metal ee Se Se Nickel Alloy. 
ind tear surfaces electrically. The process they face, prior to rebuilding by metal spray- THE INTERNATIONAL NICKEL COMPANY, INC. 
ng is re- worked out utilizes a fuse-bond unit, ccclmasatondiunan meat 67 Wall Street New York, N. Y. 
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‘TURING 


duplicates for Government contract purposes or su 
contracting, how design changes are facilitated, an«| 
how old drawings can be restored. Associated equi 
ment such as printing boxes, development baths, che: 
icals, papers, and cloths are discussed in this materials 
and process review. Keuffel & Esser Co., Third & 
Adams St., Hoboken, N. J. 


Euynceed lompenct Tt 


FOR COMMUNICATIONS, 
AIRCRAFT AND 


LOW EXPANSION ALLOYS. Facilitate inbuild- 
ELECTRONIC CIRCUITS 


ing of precision characteristics sometimes previously 
impossible. Bulletin shows properties, analysis, and 
fabrication data on two alloys, one of which has free- 
machining properties new to this type material. Curves 
demonstrate the difference between the two alloys and 
6. et a plain carbon steel. Some of the uses suggested by 
EBY standard products ngs this development are thermostatic devices, radio and 
. 2 

in mass production on 


Mp \ 
WAR SCHEDULES! 


The Eby organization, one of the pio- 
neer manufacturers to the electronic 
and communication industries, has 
stepped up its engineering and produc- 


electronic products, aircraft control parts, and parts for 
precision instruments exposed to climatic changes. Car- 
penter Steel Co., Reading, Pa. 


THINGS GLASS CAN DO. Brought together into 
a single, thought-provoking booklet (G-1-43) are salient 
points on glass in its various forms. Transparency, 


tion facilities to meet the varied re- chemical resistance, electrical insulation, abrasion re- 
Cc - 


quirements of all branches of industry 
serving the war effort. Obviously, we 
are in fine position to supply such 
standard items as plugs, jacks, sockets, 
binding posts, banana plugs, connec- 
tors, terminal strips, head sets, panel 
boards, relays, switchboards, to meet 
a wide variety of standards and uses. 
The entire line of Eby products has 
been streamlined for mass production 
on war schedules. 


MAJOR and SUB-ASSEMBLIES 
to Air Corps, Signal Corps, Navy 
and Commercial Specifications! 


In addition to our own custom mold- 
ing. metal stamping, and tool room fa- 
cilities, Eby operates a complete assem- 
bly department capable of producing 
in quantity, assembled units to your 
specifications. This work is headed up 
by a competent staff of experienced 
engineers who are skilled in the design, 
tooling, and mass production of any 
single part, component, or complete 
assembly whether it be standard or 
special equipment. The Eby organiza- 
tion welcomes your inquiries; send blue 
prints and specifications 

and we will be glad to dis- HUGH H 


cuss details with your or- 


sistance, tensile strength, compressive strength, and 
heat treatment are covered with accompanying com- 
ments on hand and machine fabrication, etching and 
ceramic marking, and batching or formulating. Sam- 
ples are shown of some of the glass products which are 
currently working on war jobs. Libbey Glass Co., 
Toledo, Ohio. 


STEEL REFERENCE CHART. Produced in 
form convenient for wall hanging, these tables (Form 
6249) bear important reference data for AISI, SAE, 
and NE steels. All modifications in analysis are in- 
cluded up to February 1. A breakdown shows whether 
or not various types of products are available in specific 
analyses and a listing shows amounts of the different 
component elements used in producing the various 
grades of steel. Covered in the chart are carbon, free- 
cutting, manganese, nickel, nickel-chromium, molyb- 
denum, chromium, chromium-vanadium, silicon-man- 
ganese, and National Emergency steels. American 
Steel & Wire Co., Rockefeller Building, Cleve- 
land, Ohio. 


MEGOHM INSULATION TESTERS. These are 
listed in two types in a new bulletin (1725). One 
produces variable pressure; the other, constant pres- 
sure. This latter quality is achieved by incorporation 
into the unit of a slip-clutch so the operator only has 
to turn the crank at or above the critical point to insure 
constant-speed operation of the generator. Tolder de- 
votes space to a discussion of the principles of opera- 
tion and includes a schematic diagram of the system. 
Facsimile scales, carrying cases, and test record cards 


ganization. F B Y 
are shown. Effects on testing caused by varying gen- 


INCORPORATED erator voltage, by internal current leakage, and by ca 


18 W. CHELTEN AVE, pacitance associated with long cables, large motors oF 


iF IT 1S IN A CIRCUIT... PHILA., PENNA. 


EBY ports and services will 
help you do it better. 


generators, and condensers are also considered. Units 
are manufactured in this country. James G. Biddle 
Co., 1211 Arch St., Philadelphia, Pa. 
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L 4 SPRINGS for VICTORY PRODUCTS 
a. THE PECK SPRING COMPANY 12 Grove Ave., Plainville, Conn., U. S. A. 







































THE PASSWORD IS SPEED 


EQUIPMENT for the armed forces must be speeded 
to the gun pits and fox holes as rapidly as possible. 
Injection molding at AICO, with the advantage of a 
high production rate, is making the all-important 
time gains which war production demands. The 
Army canteen at the right is one of AICO’S many 
wartime applications of injection molding. 

AICO’S 26 years’ experience ... AICO molders’ 
thorough knowledge of all molding materials and 
processes...are invaluable in determining the 
method most practicable for producing a specified 
plastic part in the shortest possible time. 


Anerican Dusulator Coys ee ee 
ao ° . 


ing presses producing 3 parts 


NEW FREEDOM PENNSYLVANIA for war every minute ! 





MMW 


















SALES OFFICES: BOSTON + BRIDGEPORT + BUFFALO + CHATTANOOGA «+ CLEVELAND + DETROIT » NEW YORK «+ PHILADELPHIA 


there’s no such thing as 


Te ALAM AL > 












Ge tee ——~ 32222 
Springs either function or they don’t! Spring failure in a civilian prod- . ee j 
uct may not always be serious, but it is usually expensive. In a war | 
product, it may mean death! Thousands of springs are made for the Se i" 
instrument panels of planes, tanks, blimps, etc. At these vital ‘‘nerve ae ed 
centers,” all operations come to a single point of control. There must { 


be no “dead lines’! 

That is why here at Peck’s, blue prints are read religiously, 
material rigidly examined, inspection of finished product 
never out of skilled hands. If this type of service interests 
you, we can supply springs up to 4%” wire size on reason- 
ably prompt delivery. Write us your needs early. 
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INCREASES PRODUCTION 
GHEE HE D 


SPURS—HELICALS—BEVELS (straight & spirai) WORM 
GEARING—THREAD GRINDING 


14 to 96 D.P 


This range logically embraces the 
gear components of many critical 
control devices essential to the war 
effort and this organization is proud 
of its contributions of such material 
in the program. 


With full production capacity sched- 
uled far into the future, all new 
inquiries are now necessarily sub- 
ordinated to these vitally important 
prior commitments. However, every 
urgent need will be given careful 
consideration. 


re Specialties 


Me ad, ae Rae 


ere. 


2650 W. MEDILL AVE. 


EX-CELLO 


THREAD GRINDER USES AN 
EAGLE MICROFLEX COUNTER 


Counting provides exact control—machine 


Ph. HUM. 3489 


WV Form Wound 

Paper Section 

kK i | [§ Bobbin Wound 
WV Cotton Interweave 


TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 


operations occur in exact sequence—no wasted 
time. 


The Microflex Counter is a simple and de- 
pendable relay to limit the number of operations 
in a machine tool or process cycle. Counting and 
resetting are electrically controlled. 


MICROFLEX FEATURES 


Opens or closes a contact after a 
preset number of impulses 


‘“ESCO’’ AT WAR! 


Automatic reset. 


‘Easy to set dial. 


Available for 1 to 60 and 1 to 400 
counts. 


Timers and Counters 
For Industrial Control 


INVEST IN LIBERTY BY 
BUYING WAR BONDS 


EAGLE SIGNAL CORPORATION 


MOLINE ILLINOIS 


All of our motors, generators, motor-genera- 
tors, converters and generating plants now go to 
war. 


Our greatly increased production has enabled 
us to enlarge our facilities and improve our products. 


We will be in a better position than ever to 
serve you after the war. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 


ELECTRICAL MANUFACTURING 
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4 PRECISION PARTS 
- | 








PUTTING SOME VERY SPECIAL 
SCREWS TO HITLER 


Like most of the precision work that Ace men and women 
are now machining and grinding with an accuracy that 
makes paper seem mattress-thick, this jack-screw has an 
unmentionable part in war aviation. Let’s just say it 
helps add many miles per hour to fighter planes. 


perenne oaks 


A perenne apa 





te: 


Double lead, close tolerance. 





But that needn’t keep us from telling you that it is over 


six inches long and that its thread tolerance is ‘‘plus 0, ACCURATE TO YOUR SPECIFICATIONS 


~~ 


.0005”.”’ And if you study it carefully you'll see that it 


has a dual lead—two threads parallel with each other. The Thomas Steel Company has had many, 

There’s only one way to get accuracy like that into years of broad experience in producing cold 
thousands of Acme threads. You have to grind the rolled strip steel to exacting specifications. 
threads, and if you have to grind them in quantity you'll Especially during the past years of war pro- 
be wise to send them to Ace. For Ace knows production- duction, Thomas engineers have added many 
grinding, and can perform tricks of Centerless, Thread, new and proven facts to their data files which 


and Surface Grinding that are imperative in wartime 
and will be equally imperative to your post-war product. 
Our Thread-Grinding department is now at capacity, but 
for all other metal parts which combine accuracy and 
volume, have an Ace up your sleeve. We will welcome 


samples or sketches. 


may be applied to your most difficult prob- 
lem. Therefore, when you are planning a new 
product, you will find it well worth-while to 
submit your specifications or samples to The 
Thomas Steel Company. Have Thomas engi- 
neers double check your specifications and 
prove your die tryout with specially prepared 
samples. You may also be able to obtain 
higher production with savings in material 
by using Thomastrip in bright uncoated or 
electro-coated finishes. 


Capacity open except in threads 


BRIGHT FINISH NOT COATED, SOLDER COATED, ELEC- 
TRO-COATED WITH NICKEL, ZINC, COPPER, BRASS 


A new, easy to read and 
easy to use Thomas Steel 
Book . . . it contains pricing 
data and general informa- 
tion on rolled strip steel in 
low carbon, high carbon, 
and flat wire, as well as on 
Thomastrip with electro- 
coated finishes. It's ideal 
for buyers and engineers. 





ae ia ACE MANUFACTURING 
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cas egMeetisaen o80 THE THOMAS STEEL CO. WARREN, OHIO 


for Precision Parts SPECIALIZED PRODUCERS OF COLD ROLLED STRIP STEEL 





247 E. ERIE AVENUE, PHILADELPHIA 










‘IL 1943 





... the Highest Standard 
in Magnetic Measurements 

































To maintain a high degree of uniform mag- 
netic quality and precision, Arnold engineers use 
The High H Permeameter (illustrated)...a du- 
plicate of the Permeameter in use at the National 
Bureau of Standards... just one example of the 
close magnetic control under which the Arnold 
magnets are manufactured. 

All ALNICO types of Permanent Magnets... 
including ALNICO V...are completely fabricated 
in the Arnold plant under exacting metallurgical, 
mechanical and magnetic control. . 

Arnold engineers are available to solve your THE ARNOLD FNGINEERING (OMPANY 
magnetic design problems...all inquiries will re- 
ceive prompt attention. 


FOR VICTORY 

. invest at 
least LO% in 
War Bonds. 


* 














147 EAST ONTARIO STREET © CHICAGO, ILLINOIS 





PRODUCERS OF MAGNETS FOR AIRCRAFT, MARINE, RADIO, ELECTRICAL AND OTHER TYPES OF MEASURING INSTRUMENTS 








Small motors built to 


DECIMAL your specifications, 
MOTORS ? designed to fit your 


application. 
Let us send you blue- 
prints of our standard 


A sie sizes. 


Why not avail yourself 


H E { N Z EK of our 41 years experi- 


ence in designing and 


* ° ° . 
first ’ building electrical 
Why experience production inter- motors and motor 
ruptions and schedule hold-ups driven apparatus. 
because of late deliveries of es- 


sential parts? BAER has the facili- HEINZE ELECTRIC COMPANY 


ties to punch, stamp, drill, saw, LOWELL, MASS. 


turn Vulcanized Fibre and Phenol | 
Fibre to your pre- 
cision requirements. 
Your inquiries are 


BAER FIBRE 
FABRICATIONS 


ARE ONE WAY 
TO BEAT BOTTLENECKS 

































Why ILSCO PRODUCTS 


PEN UNMNIO LIAL NMEA IL Lhe Ase Dest end Easiest to Use 
















solicited; blueprints 1, Seamless copper tubing is drawn 
Bile rm = Or sketches sent to oem ec 
OUT Sag Ines for 3. Wire size stamped on barrel of 
recommendations or : ie lugs. 
Bs WLGmiK = quotations will be he heads am ee 
. * ~ . ra stren; ullt in. 
treated in strict con- S1@) MD) 4-41N LON 6. Can’t leak solder. 
fidence. Step up 7. Simple in construction. 
8 


TO YOUR EXACT SPECIFICATIONS your production, LUGS 
lower your costs— 
write BAER today; 
no obligations. 


. Sound in design. .. . 


and many other reasons proved in 
actual use throughout the nation. 


Please rush us sample and 
illustrated 32-page catalog. 

















Name... 


N. S. BAER COMPANY ore ee 


CRAFTSMEN IN FIBRE FABRICATION DEA... 6c stn re rahi seein ees a 


9-11 MONTGOMERY ST., HILLSIDE, NEW JERSEY ILSCO COPPER TUBE & PRODUCTS, Inc. 
CINCINNATI, OHIO 
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STA-WARM 


LOW- VOLTAGE 


Hot Knife 








= | q ’ ee ° 3 | 19 
to | For Cutting and Welding | --- it you produce ‘em! 
Thermoplastic Materials “The production lines will determine 


yur 


ue- “ = ‘ ° ~~ e 

sail i ile eaiesaeds inte ieaeaati Sel. atin acne whether we hold the battle lines,” said 
venience and time-saver in such operations as applying Donald M. Nelson. 

self 


chemical-resistant thermoplastic materials (such as : *1] << . 9 
ri- e ee Our fighting men will “deliver the goods 
al Koroseal, Tygon, etc.) to the insides of tanks. With this 

om hot knife, seams and corners can be smoothly welded if we'll produce them and transport them to 
tor to make a continuous, seamless lining. It is also most 
effective for trimming plastic and rubber molded prod- 

> ¥ 
ucts after removal from the molding machines. . . . So it's up to us back home 


Operates on 110-volt, 60-cycle current, drawing a maxi- 


the vital points where they are needed. 





to exert every effort to supply 
mum of 220 watts. Rheostat control of 150 steps gives 


a range of temperatures from 250° to 1200°, Fahr. Sup- torpedoes, guns, ships a ae 


plied with carrying handle and 12 feet of cord. Write everything our fighters need. 
for further particulars. 





Let’s go, America! 





STA-WARM Tue GarLock Packinc Company, Patmyra, NEw YORK 


FLEC CO Manufacturers of GARLOCK Packings, 
3 f Gaskets and KLOZURE Oil Seals 





565 N. Chestnut” St. 
Ravenna, Ohio 







In Canada: The Garlock Packing Company of Canada Limited, 
Montreal, Que. 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 





carer 
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FELT 


keeps 
lubricants mm 
ON TAPE ie sua 


that means ball bearing 
insurance. 


A FELT washer saturated with oil, sealed within the bearing 

LET SMITH BUILD THEM! assembly at the friction point, insures against bearing failure 

Senltts Colle: deine thes’ Stuer teas obniiee, the. 00:0088 due to friction. At the slightest pressure, the lubricant bleeds to 

have earned an outstending reputation in many types of the surface. FELT insures a close, snug fit, and FELT washers 
service. We make all kinds—cotton interweave, paper exclude dust, dirt and foreign matter. 

layer insulation, and spool wound. If you have any coil 


FELT wicking connecting an oil reservoir with a bearing 
problem, or need coils quickly, write or wire us today. 


point maintains a constant supply of lubricant at the friction 
point. Many troublesome operating details can be eliminated 


naan = | by the use of a precision-cut FELT part. 
Send for Data Sheet #11, “Annular Designing and Dimen- 


sioning.” 
105 PASADENA AVENUE 
SOUTH PASADENA, CALIFORNIA | ena 
Electrical Products 


FIRST American Felt 
because they : | Com Ly 


TRADE MARK 
General Offices: GLENVILLE, Conn. 


New York; Boston; Chicago; Philadelphia; Cleveland ; Detroit; St. Louis; San Francisce 


“ [ he AIRCRAFT @ wosinsiniveci 
ohe rs craft industry, we - 
McGill Solidend CABLES ses = offer a complete se 


ection of electric wires 


Multirol Full Type LIGHTING AND POWER CABLE = and cables made to the 


CABLE latest specifications. 
Roller Bearings HIGH TENSION IGNITION In many cases our prod- 


RADIO POWER AND CIRCUIT CABLE ucts are designed to 


meet the requirements 
MULTI-CONDUCTOR INSTRUMENT CABLE of san ieee: Ob 


SHIELDING BRAID AND BONDING CABLE vices or controls, using 
construction most suit- 
Write for our catalog AM-1 able for lightness and 

; serviceability. 


BOSTON INSULATED WIRE AND CABLE CO. 


| DORCHESTER MASSACHUSETTS 


secutpievurser meme MOLLUS pd 


with MeGILL Solidend MULTIROL 


Bearings you can handle heavier E 8 L E S S 

loads without increasing housing SOLD 

dimensions for more radial bear- 

ing space. & SOLDERING 
This Solidend MULTIROL Full 

Type Roller Bearing design calls 

for full length, rounded end — not 

trunion — rollers. The resulting 

additional race, and roller contact, 

provides maximum load carrying 

capacity within any width of 

bearing. 


If you have a bearing problem SQUARE OR ROUND 
write us giving details. Use your END "*#-. ALL TYPES 
BEARING DIVISION Priority for obtaining McGILL 

1050 N, Lafayette St. Solidend MULTIROL superiority. a AND SIZES. 


ANZ] | Ol Maormmmerreneme "0S DANTE ELEC, MFG. CO 


224 
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‘TURING 


SPECIAL MOTORS 


Tmt HOLT ZER-CABG ELEC TRiG me oe 


125 AMORY STREET 


ower .) MASS. 


Chicago, IIl.—6161 So. State St New York, N. Y.—101 Park Ave. 


NEW patented process now gives to Cleve- 

Tung Non-Bend Electrodes an improved 
grain structure which enhances the advantages 
they already offer for atomic hydrogen welding. 
You get a more constant arc, leading to more 
accurate control and more uniform results. 
Initial advantages: intensive heat concentration; 
a strong, dense, clean, smooth deposit machinable 
to invisibility; minimum oxidation and magnetic 
blowing effects; movable arc adjustable from 1,4’ 
to 1’, together with flexibility and ease of operation. 


Ask for a copy of our Bulletin ‘‘M’’ 
““Tungsten—Strongest of All Metals’’ 


lL Arron 


7A 


SCS TTE TL ted ae 


ea) MEECH AVENUE S Sea iSeT Tie 


Telesis): 


G-E NEON GLOW LAMPS 


fill many needs in war plants 


TYPE S-14 G-E Neon Glow 
Lamp is available in 3, 2 44, 
and 2-watt sizes. 


AR PLANTS are using G-E 

Neon Glow Lamps in scores of 
vital places . . . as test lamps for 
electrical circuits... for synchroniz- 
ing and checking speed of moving 
machines . . . as indicators for fuses 
and for small quiet motors which 
may run unnoticed ... and as pilot 
lights to show location of switches, 
sprinkler valves, alarm boxes, emer- 
gency doors and exits. G-E Neon 
Glow Lamps require little power, 
can operate on standby battery or 
generator service and stand up well 
under shock or vibration. Maybe 
some vital equipment you make can 
be made more efficient with the help 
of glow lamps. Your electrical 
wholesaler can supply you. 


NELA SPECIALTY DIVISION, LAMP DEPT. 
GENERAL &@ ELECTRIC 
gio Eighth Street, Hoboken, N. J. 










Standard and individually form- 






ulated materials for every electri- 






PEDIGREE 
INSULATING 
VARNISH 


The 
PRODUCT 


WITH A 


cal insulating purpose...used by 






America’s leading electrical man- 









ufacturers for many years. 


Write today for name of nearest 















distributor and free copy of the 





new Pedigree Insulating Varnish 





catalog. Packed with helpful in- 


formation for every varnish user. 


THE P. D. GEORGE CO. 


SAINT LOUIS, U.S.A. 


Use a SPEEDCRAFT 
A ea 


WIRE STRIPPER 
AND 


"Better Wire 
ELECTRICAL PARTS 
ean S/O TE 


Stripping 
QUICK DELIVERIES OF: 


With rugged construction, 
precision adjustments and 
machine tool accuracy 

Resistors, Meters, Switches, Automatic Tuners, 
Fuses, Transformers, Pilot Lights, Dials, Knobs, Con- 
nectors, Terminal Strips, Miscellaneous Hardware, P.A. 










Speedcrafts have been 
pleasing hundreds of users 
over a period of 16 con- 
secutive years. 

Write for complete information—sending wire samples—no obligation. 


THE WIRE STRIPPER CO., i ’2.feitna” Otic 







Systems, Photocell Equipment, Test Equipment, Inter- 
Communications Systems, Coils, Relays, Condensers, 
Rheostats, Tubes, Filters, Insulators, Plugs, Sockets, 
Wire, Industrial Timers, Technical Books, Solder, Solder- 
ing Irons, etc. 

. . . No order too small or too large . . . just one 
order to Lafayette will get all those hard to find parts 


TRY LAFAYETTE FOR IMMEDIATE SERVICE— 
radio, electronic or sound, Let Lafayette’s quarter of a cen- 
tury experience serve you... two shipping points and two 


/ iy “(i 4 


PAPER TUBES 


“wa 


big stock-rooms to give you quicker deliveries! 
Make LAFAYETTE your buying headquarters and save 


both time and money. 


SPIRAL 
WRAPPED 
ROUND - SQUARE - RECTANGULAR 
Write for Samples and Prices 
PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 


FREE: 130 page illustrated catalog containing thou- 
sands of items, indexed for quick reference. Your copy 
is waiting for you. Write for your free copy today! 


Address 901 W. Jackson Blvd., Chicago, IL., 4L3 


LAFAYETTE RADIO CORP. 


901 W. Jackson Blvd., Chicago, Ill. * 265 Peachtree St., Atlanta, Ga. 
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THERE MAY BE A BATTLESHIP 


cctric ited CY hictes 


STATIONARY 
IMMERSION HEATERS 


At right, the unit is screwed through 
a tapped hole in the tank wall. The 
application shown is for heating and 
thinning a viscous liquid in a large 
tank. Below, immersion heater with 
flange, for bolting through a com- 
panion flange in the wall of a tank. 
Gasketed to insure tightness. 





































SLUDGE 


PORTABLE 
IMMERSION HEATERS 


Above, the unit equipped with 
sludge legs is placed in a 
cleaning solution tank, for di- 
rect heating of the solution. 
Avoids insulating effect of 
sludge deposit when tank is 
heated from outside. At left, unit 
for insertion through tank car manhole, for thin- 
ning congealed oil or other heavy material. 


A FEW OF MANY TYPES — PORTABLE 
AND STATIONARY — these are represen- 


tative—but there are many more in widest range 
of types, sizes, capacities, sheathed in various 
metals to resist all corrosion conditions. 





f 
T The shortage is so serious that unless every 
ER pound of scrap is salvaged the steel mills may 


















ind be forced to slow down. 
ire 
g 


nage The steel industry is faced with the necessity of 


Such a thing must not happen here. 


"ee digging up millions of extra tons of scrap metal 


F users to complete the 1943 steel requirements of 
aes ninety million tons. This extra scrap tonnage 
must come from plants, shops, garages, farms, 


and homes. It’s up to every loyal American to 





cooperate. 


Go over your plant carefully and dig up all the 
scrap metal you can find. Post notices on bulletin 
boards telling your employes about the scrap sal- 
vaging campaign. The mills need every pound 
of scrap they can get, and they need it NOW! 


Don’t overlook any possibility —every pound What do you wish to heat? A pencil sketch and 


. short description of attendant conditions will 
Vv asiz ° 
L counts. The urgency cannot be o eremph sized ~ enable us to provide expert cooperation. For 
ED | fn valuable reference data, write for the Chromalox 
cd ry 4 


64-page catalog. 





EDWIN L. WIEGAND COMPANY 


Srey rt |1530 Thomas Blvd., PITTSBURGH, PA. 
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e Ball Bearing . 


alley MOTORS 


* 
The Choice of 
Leading 
Design 
Engineers 
® 


OMA Ar 


... because BETTER MOTOR DESIGN 
SPLASH DESIGN has been the consistent aim of Valley 


Valley Ball-Bearing Electric Corporation engineers through- 
Motors are designed 


to meet operating out the years. The Valley Ball-Bearing 


yi? 


conditions where : i 
UTI caeatte of. Gemma, Electric Motor of today offers definite 
Sen. wap buyer-appeal in efficiency and economy 
nto 1e motor, are : 
LINE 1) involved. Motors are to the purchasers of your equipment. 
protected against . . ° : 
Shit ad walk on aaanaek That is why prominent design engineers 
UNSURPASSED aecwel eplech con are incorporating Valley Ball-Bearing 
itions. 





Motors in their plans. 


QUALITY 


Bail-Bearing Motors 
l4 to 75 Horsepower 


PAPER, OIL AND ELECTROLYTIC CONDENSERS / f : V : L L E Y 
SO RIRSEar VE ‘ah A me 
CONDENSER CORPORATION = C¢ 
1725 W. NORTH AVE., CHICAGO, U. S.A 3 Pas Electric orp. 


ee -F 4221 Forest Park Blvd. @ St. Louis 


—ai2 3° 
UTOR'S STOCKS 











LOUTHAN 
SX-1 STEATITE 


THE SUPER TALC BODY 


for 
Radio 
COMMUNICATION EQUIPMENT USE 
-——{ 


LOW LOSS INSULATION 


Rugged ... Dense . . . High Dielectric 
Impervious to Moisture 
Precision Made . . . Any Shape or Size 





















Submit samples or draw- 
ings for price estimates 


The LOUTHAN MANUFACTURING CO. 


**Ceramic Specialists Since 1901’’ 


EAST LIVERPOOL, OHIO, U.S.A. 


ELECTRICAL MANUFACTURING 


* This is one of a series of informative adver- 
tisements intended to assist design engineers 
in improving electrical contact performance. 


More information will be found in “Fansteel 
Electrical Contacts —An Engineer’s Hand- 
dA ! L - S book” — free on request. 
OF WHAT 
| IS BEING DONE ABOUT 
required to carry today’s 
current “traffic” of coil 


windings. Make sure of 

strongest, most accurate, 

with thorough insulation and a 

lightest weight. af 4 } 
RECESTON, 


PAPER TUBES ELECTRICAL 
CONTACTS? 


E Development of aircraft appliances for use at 
PRO MPT high altitudes has intensified the problem of 


D & L | y E R Y arc erosion in electrical contacts. 


Arc suppressors (condensers, resistors, etc.) and 
blow-out devices are useful, of course, but are not 
always practical when heavy currents are interrupted. 
Many devices must operate without arc protection of 
any kind, depending entirely on the contact metal to 
resist destructive arc erosion. 


DIELECTRIC TUBES 


Spiral wound dielectric kraft, 


The new FASTELL* materials, a series of powder 
metallurgy compositions developed in the Fansteel 
research laboratory, combine good electrical conduc- 
tivity and low voltage drop with exceptionally high 
resistance to arc erosion. In aircraft switches and re- 
lays, interrupting heavy inductive d-e loads, Fastell 
contacts have repeatedly passed the most severe tests, 
and have been adopted as standard by several leading 
manufacturers. 





There is no single “cure-all” for arc erosion, but 
with the many metals and methods available, Fansteel 
engineers can usually find a satisfactory inexpensive 
solution to any contact problem involving arcing. 


An informal talk with a Fansteel engineer, or an 
exchange of correspondence, may throw an entirely 
new light on your own problem. 


FANSTEEL METALLURGICAL CORPORATION 
NORTH CHICAGO, ILLINOIS 


Made to your specifications 


Any length, any thickness, any ID or OD, round, | - A ay T 


square or rectangular. Ask for samples and prices. 


Also manufacturers of Precision Bobbins £ | & Cc T eg ‘ Cc A i Cc  @ ] ww T A Cc T © 
te 


Coil Forms and Spools 


| Tungsten - Silver - Molybdenum - Pictinum 
OTT Sercothyhesie her Te | Metals - Fasaloy - and Fastell Materials 


APRIL 1948 





ee aS 
eee SNAP TERMINALS 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug; the spring 


5 snap terminal is fastened to the ignition 
You name the specifications and cable. 


application and Acme transformer 
specialists will design an Acme- 
quality transformer to provide for 
better performance and _ trouble- 
free service. Any shape or size 
st he . Write today for descriptive folder illustrating our complete 


line of terminals, nipples, tools, base studs, etc. No obligation. 
THE ACME ELECTRIC & MANUFACTURING CO. 


55 WATER ST. cmny THE R at ah C0. 


TRADE MARK 


BLOOMFIELD Lia Brae a 


Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


Rotary Drive Rheostats 
Se Farnsworth Television 


S Radio Corp. 
MreRam elire meer oze) 
Potter and Brumfield 


Go me, HP No back lash. An- 


le of i 
BALDWIN ,L.|., N. Y. ; , S 4 


dial. 2 sizes — 500 
and 825 Watt. 


with plastic Available for fluores- 
cent and incandescent 
lighting or fractional 
HP control. Trouble- 
free operation, de- 
pendable and eco- 
nomical. Individual 
light control con- 
serves electric power. 


Indiana Electrical Division 10 Amp. with 
T-Rating 


Oe te ee deo eee Sal MANUFACTURING CO. 


VALPARAISO, INDIANA 


ELECTRICAL MANUFACTURING 
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These Loupling Requirements iE co FLEXIBLE 














machinery, ce- 


yvating 7 
Exce hoists, power 

















oo call for dur- ment mills, veather 
onditioning C4 naged to we a 2 ' 
‘able simplicity of —— ox Heavy Duty epee Saas floating —— 
». L-R rugged resistant con between rugged } L-R typ ty 
struction. 1/3. Bolts direct to 
wheel. 















L-R Type “IA” L-R Type “H” L-R Type “W” L-R Type “WF” 


1/6 to 50 h.p. Service to 806 h.p. 2 to 2500 h.p. 2 to 2500 hp. 
Pat. & Pats. Pend. Pat. & Pats. Pend. Pat. & Pats. Pend. Pat. & Pats. Pend. 


Whatever the Power or Condition there’s an L-R for the Service! 


Most positive correction of misalignment, handling ot power speed-ups pulsating or reversing loads, whip, 
backlash, etc. Cushions always in plain sight, quickly interchangeable without shut-downs. No lubrication 


ever required. 
Send for Complete L-R Catalog, with FREE Selector Charts 


Enables you to put your finger on the exact coupling you need. Wire or write. 


mplete 
zation. 


a 


LOVEJOY FLEXIBLE COUPLING CO. ° [agnbucgiT 









stats 















ck lash. An- 
f rotation 
deg With 
sizes — 500 
Ss Watt 


The Same Words.. hut 
4A MW and GETTER JUNE 


The goal of motor manufacturers is un- 
changed by war. We work toward the 
pinacle of efficiency and all other motor 
qualities known to be desirable. 


But war is a stern task master and its de- 
mands for precision production has pitched 
the meaning of the old terms at new high 
levels. Your peacetime Victor Motors will 


STAR is equipped to produce STEATITE pieces in great be finer in many ways than ever before. 
variety, extruded, machined or pressed. STAR STEATITE 


meets government specifications for Grade G ceramics. It has 
a low loss factor, well suited for radio and television equipment. 




















The Quality Name 
e In Things Electrical 


No. 1010 
10 Amp. with 
T-Rating 


G CO. PORCE OMPANY 


eco wena & VICTOR ELECTRIC PRODUCTS, Inc. 


a 2950 Robertson Rd. Dept. M-232.. Cincinnati, Ohio 


DIANA 
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It is 4 minutes to midnight—11:56 
P.M.—in a Railway Express ter- 
minal. The man is a Railway 
Pe ett Me LC hee Tem Lie i eed 
many thousands stationed around 
the country. The package is a 
shipment of medical instruments. 


The destination—a military secret. 


DUM Sela del- (Ml tml h a Me 1-1-1 
some other type of war material 
To Melted all tm t dial: 
Tela a maid tae 20-3 T TT: 


It might have been...anything. 


To Bill, the platform man, and to 
any other of the thousands of 
employes who work for Railway 
Express, their job is to keep things 
moving so that trains and vehicles 
Mth Molt l mest t-1 (tt eo 
Tet MMC lea e ee 


nation. 


* ofie 

apse. on 

"gn ae bY my 
s ‘n. $ ele 


; ° 
arene, acxure™ 


| Pulp Products Department 
WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue, New York.N.Y. 35 E. Wacker Drive. Chicago. Il 


LAMINA 


cacti: lad intl dil 


TION DIES 


. . » For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 


N-WeL CUSTOM MADE 


COILS & TRANSFORMERS 


More than 20 years of special coi! and transformer 
manufacturing for industry, laboratory, research 
and instrument makers. Built to conform to Army 
and Navy requirements. 

® Units 1 watt to 100 KVA 

*® Prompt Service on single or small lots 

© Specialist in special transformers & coils 

© Engineering Service to Meet Special 

Applications 

Typical of NWL ‘SPECIALS’ is the air 
cooled transformer illustrated. 440/230 
v. c. t. 8.3 KVA. Secondary insulated for 30 
KV working voltage. 


" NOTHELFER WINDING LABS. <> 
118 Albemarle Ave., Trenton, N.J. 


ELECTRICAL MANUFACTURING 
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from Solder F ailure 


iv oe a 






bo 
HE attitude at Stokes is that hardly anything is impossible when 
it comes to plastics. We have had so many years’ experience mold- 
ing with plastics, have solved so many production problems that 
“couldn't be done” that all we say now is—if it’s difficult, chances are 
we can do it quickly. If it’s “impossible,” it may take a little longer. 
Whether for war needs now or peace time planning, remember STOKEs. . , 
+t \ | () 4 | \ Photo Courtesy Kellogg Switchboard & Supply Co. 
‘ 
cron, JOSHE | i KESTER CORED SOLDERS 
WELLAND, ONT. RUBBER COMPANY 


Ut ESTABLISHED 1897 





Custom Molders... All Forms of Hard Rubber and Plastics @ SOLDER today is a vital war material! Wherever it is used 
in production of fighting machines and the equipment that 
goes into them—in safeguarding heavy-duty or delicate elec- 
trical circuits; in general metal-joining applications; in any 
of its many important uses—it must hold tight! 


@ Kester Cored Solders measure up to the most exacting 
war jobs. They expedite production, safely—fiux and solder, 
both in proper kind and amount, are applied in one simple 
operation. The high effectiveness of Kester fluxes and supe- 
rior quality of Kester alloys insure permanent results, an 
unequalled resistance to bending, vibration, shock, contrac- 
tion and expansion. 











AC & DC KATOLIGHT 
GENERATORS 


@ Kester Rosin-Core Solder, for electrical applications, con- 
tains a special, patented plastic rosin flux that won’t injure 
insulating material or cause corrosion. Kester Acid-Core 
Solder, for general use, makes a tight, clean, permanent 
union. 


@ All Kester Cored Solders are available in a wide range 
of core and strand sizes, meeting every 
production requirement. Consult Kester en- 
gineers freely, without obligation, on any 
soldering problem. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago, Illinois 
Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 
SILVER-LEAD ALLOY— Kester is prepared to offer, for 


test on your work, a wartime solder of silver and 
lead, in both cored and wire form. 


5 Kw Generator 
self-excited 





Do you need generators for your War Production Pro- 
gram? Kato’s entire production at present must be con- 
fined to orders with high priorities. 





Can make good deliveries on A. C. generators 350 through 
15,000 watts, self-excited and separately excited models, 
1800 and 1200 r.p.m. Available for all standard voltages 
such as 110, 220 single phase, 2 or 3 wire, three phase 











ils or three phase, four wire. Frequencies of 25, 30 and 50 
og cycles also available. Voltage regulation about 8% with 
e air 3% speed change. 

: ” A Also Rotary Converters and A. C. light and power plants. 
or : 


KATO ENGINEERING COMPANY 
65 ELM STREET, MANKATO, MINNESOTA 


> 
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IF YOUR 
| PIVOT POINTS 
DO THIS 






ee Soe ie Re ee 


ae 


PERMOPIVOTS are tipped with 
Permometal*, a special alloy 
which is exceptionally resistant 
to wear... is non-corrosive ... 
non-abrasive ... and often elim- 
inates oils for lubrication. 

Permopivots are made to exact- 
ing specifications. They will in- 
crease the life and accuracy of 
nearly all precision instruments. 


* T. M. REG. U. S, PAT. OFF. 


WRITE TODAY FOR FREE 
DESCRIPTIVE FOLDER 


PERMO PRODUCTS CORPORATION 


MANUFACTURING METALLURGISTS 
6429 Ravenswood Avenue, Chicago, Illinois 






Permopivot after test 


Do You Sines ALL of the Adoantiiiii 
OF INFRA-RED RAY DRYING WITH 


NALCO DRITHERM ricamenr LAMPS? 


Radiant Energy Drying, baking, heat- 
ing and dehydrating is the modern 
method—cuts drying cost, saves time, 
uses minimum space, produces uniform 
results. 

















Available in Inside-Silvered (self reflecting) or 
clear glass types. 


Learn all of the advantages of the Infra-Red proc- 
ess—Write for your free copy of “Drying Prob- 
lems Made Easy” today. 


North American Electric Lamp Co. 
1082 Tyler Street St. Louis, Missouri 


Relays... 


LET US HELP YOU 
WITH YOUR WARTIME 
RELAY PROBLEMS 


QUICK CHARGE, Inc. 


1750 N. E. 10TH STREET OKLAHOMA CITY, OKLAHOMA 







\ 
ma 








Since 1917 HANSEN has been the leading 
maker. Hundreds of thousands in use. Standard pro- 
duction model motor only 2%" x 1 5/16" deep. Pulls 
up to 8 oz. direct load continuously at 1 RPM. With- 
stands 40 below and 140 above zero 

Standard timing machine only 3%" x 3 1/32” x 
1 15/16" with an unsurpassed gear train 

Show your specifications to the HANSEN engineers 
or take up your engineering problems with them 


“WORLD'S LARGEST EXCLUSIVE MAKERS OF WORLD'S SMALLEST MOTORS” 
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Baker Contacts 
Nnalbdinlec! materials of platinum, 


diluer and palladium 


E are equipped to furnish 










you with contacts and contact 





materials best suited to your require- 
ments. Practically any shape and 
size may be specified for attachment 
by riveting, welding, brazing or sol- 





dering. We make contact screws, 





studs, bars, plates, washers and spe- 
cial shapes as well as laminated and 
inlay contact strips in any width and 
thickness. 


BAKER em Co., INC. 


SMELTERS, REFINERS AND WORKERS OF PLATINUM, GOLD AND SILVER 
113 Astor St., Newark, N. J. 


New York San Francisco LO ite tan 


AUTOMATIC SPACING TRIPLET 


PRODUCES NEAT WORK 
COZEAN As 


NAME PLATE 


DETAIL PRESS 
Model No. 40 





ages 






PS? 


ng, heat- 
modern 


yes time, 
uniform 







TRIPLETT 
MODEL 
626 

with long 
5,60 scale 





























—__-— 





For Stamping details on name plates. Eliminates 
irregular and unsightly stamping on name plates, 
tags, etc. 

Available in 1/16”, 3/32”, 1/8’, 5/32” size 


characters. 


Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator 
required. 


A WORD ABOUT DELIVERIES 
NUMBERALL STAMP & TOOL (0., inc. Naturally at are subject to mecessary priority regulations. 













size. Note broad- 


tual 
nis ¥22e 1 space required. 


0 
This illustrat ym pane 


scale and minim 
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We urge prompt filing of orders for delivery as expeditiously as may be 
ferey ery iota. ica’s War effo 
- Huguenot Park, Staten Island, New York ee ee ee 
— TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO 
URING 
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THIS HALF 
UNTREATED 


te 


THIS HALF 
TREATED 
WITH 
NO-SPAT 


with NO-SPAT 


Prevents welding spatter from adhering to metal 
surfaces. Eliminates all spatter cleaning time and 
labor. Permits maximum weld strength by remov- 
ing impurities and preventing porosity. Stabilizes 
arc — reducing rod spatter, conserving rod metal. 
No billowing, excessive smoke, no obnoxious odor, 
non-inflammable. Use with any amperage and 
voltage. Contains no water; will not freeze; re- 
quires no mixing. An excellent rust and corrosion 
protection for any metallic surface to be painted. 
Will not form film on top of container, congeal or 
harden brushes. No wasted-time; apply and start 
welding at once. 


THE MIDLAND PAINT & VARNISH CO. 
9120 RENO AVENUE CLEVELAND, OHIO 


Free 
samples 


Liberal sample mailed free to con- 
duct your own test. Write today. 


SINCE 1873 


* Your inquiries are solicited for all special shapes, sizes and 
designs. Send us your specifications and our proposal will be 
furnished promptly upon receipt of print, sketch, model or sample. 
* Best grade materials, skilled workmanship and technical ex- 
perience insures the high quality by which Thomas Porcelain 
has been known for 69 years. 

* Development work, if needed, is part of our service. Write us 
today—our superior plant facilities will save you time and money. 


THE R. THOMAS & SONS CoO. 


LISBON, OHIO 


NEW YORK * BOSTON bd 


CHICAGO 


“ST FOLDING DOUBLE CUPPED 


* WASHER LUGS. * 


A SIZE and TYPE for every need! 


WITH OR WITHOUT INSULATION GRIP 
SMALL OR LARGE SCREW HOLE 


For Standard, Extra Flexible Stranding and Solid Wire 
Made of Copper—Wire Sizes No. 18 to 6 


SINGLE CUP 


[KRUEGER & HUDEPOHL 
Solderless ane aT and Connect a} 
ATHIRD AND VINE STS. «* CINCINNATI, OHIO 


WANTED 


MANUFACTURING SUPERINTENDENT 


Man experienced in high volume production, mechan- 
ical and electrical assemblies. Responsibility covers all 
manufacturing operations, methods, personnel. Must 
have good mechanical background—be cost-conscious. 
Not a war job but a post-war opportunity with a growing 


company. Now 100°) war work. 600 employees. 
State age, education, complete experience, salary. 


P. 0. BOX 322 ROCHESTER, N. Y. 


INDICATING LIGHTS 


BY KIRKLAND 
WHO FIRST PRODUCED THE TYPES 
OTHERS NOW TRY TO REPRODUCE 


The #590 Unit. One 
of many popular models 
of heavy duty units for 
120 V.. service with 
Neon or Tungsten bulbs. 
Features a screw type 
Lens-cap. Mounts in 
a single 7%” hole. Under 
writer's Approved. 
Prompt deliveries. 


Write for Latest Catalog—Distributed nationally by 


THE GRAYBAR ELECTRIC CO. 


THE H. R. KIRKLAND CO., Morristown, N. J. 


ELECTRICAL MANUFACTURING 
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read it on the way 
home tonight; per- 
haps you will find 
it helpful when seek- 
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with TOUGH 
“MANNING PAP 


Here are 6 reasons 
why Manning 300 All 
Rag Paper is better: 


1. Chemically Pure 


Y. 2. High Dielectric 
Strength (300 Volts 
per Mill) 
3. Maximum Tough- 
: ness 5. Made from 100% 
4. Heat Aging Qual- New Cotton Rags 
ES ities 6. High Density 
CE Manning 300 All Rag Paper available from stock in 
aa sheets 24” x 36” in thicknesses .007”, .010", .015’, 
_ .020", .025”, 1/32”, and 1/16". Also furnished in 
ith Strips and rolls. For more complete information, 
ype see page 6 of the |WI Blue Catalog. 





Distributed by 
INSULATION & WIRES, INC. 


127 Pine St., St. Louis, Mo. 30 Trowbridge Ave., Detroit, Mich. 
\81 Portland St., Cambridge, Mass. 289 Simpson St., N. W., Atlanta, Ga. 
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- Check these properties of 


LAVITE 


STEATITE CERAMIC 


Crete MM CMe he he 


of your wartime product! 


COLPOPUN wo 1051001: 


WIRE ou” fe F 
VITREOUS ff 
ENAMELED CSISTOP$ 
Experience Built... 

under Personalized Supervision 


Every Lectrohm Resistor you receive has passed an in- 
dividualized standard which has been dictated by Lec- 
trohm’s experience to satisfy the most critical require- 
ments. Lectrohm Adjustable Resistors are coated with a 
durable vitreous enamel which completely embeds its 


SAMPLES FOR TEST GLADLY FURNISHED accurate space winding, terminals and silver soldered 


connections, making the entire unit an integral part of 


p a Ey ae HU de the ceramic core on which it is wound. Available from 
os e i 


Main Office & Works: Chattanooga, Tenn. 10 watt to 200 watt capacities. 


New York eu Lu Chicego 
145 Varick St P. O. Box 195 549 W. Randolph Si copy of Lectrohm 


J. A. Tompki tts Li malar 
ONG Resistor Catalog mN CORPORATE OC 


er les, 4116 Avalon Blvd., Electrical Manufacturers Supply Co . 
ere es —— a No. 98. 5123 W. 25TH STREET, CICERO, ILL. 
(SE Re LE SSS Ie ee SEIS 


® Write for your 





REAL OPPORTUNITY FOR EXPERIENCED ENGINEER 


Nationally known Detroit Manufacturer, AAA1 financial 
rating, not now in the laundry equipment business, offers 
real opportunity for the right man. Permanent position 
with good chances for advancement. 

Successful applicant must be one who can design ironers, 
drying machines and washers (both conventional and 
automatic types), and who is familiar with the use require- 
ments of these products. 

In answering, be sure to state age, draft status, and give 
complete past employment record. All inquiries will be 
treated in confidence. 


@ Only those eligible for employment under the War Man- 
\\ power Employment Commission Stabilization Plan need 
») apply. 
ZS Write Box No. A-43, Electrical Manufacturing, 1250 
Mm R Sixth Ave., New York, N. Y. 


ee == 
Pi achine 
RENEWABLE CARTRIDGE FUSES f PRODUCTS 


Do not be annoyed with costly shutdowns! a 
SOLAR fuses require no periodic inspection or } M — 
maintenance. An open SOLAR fuse is a certain i eo 


indication that there is a condition needing cor- ship in bea ee 


rection. Only a few seconds are required to install Send specifications 
an inexpensive link for one that is open. You, too, obligate mate. No 
\ can have trouble-free protection in your plant. n. 


Write us for prices. } Linden & Co., Inc 
Also Manufacturers of Solat Ineandescent Lamps and Plug Fuses ; 72-80 name a 


PROVIDENCE, R. I. 


WARREN LAMP COMPANY 
WARREN PENNSYLVANIA 
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BRAININ 


4 Bae 
UGE 


“WITH OUR ARMED FORCES — 















n GIVING PRECISION PERFORMANCE 
in- F 
Brainin contacts enter into the oS 
ac assembly of electrical devices for 
— b every branch of the army, navy @aMé 
and merchant marine. We have y 
ha the experience to make special SS 
its designs for your specific purposes. 
red “ 
t of eS 
C. S. BRAININ CO 
a a a 
PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 
oe 233 SPRING STREET — NEW YORK, N. Y. 
‘s CHICAGO OFFICE: 30 N. MICHIGAN AVENUE 
pes 















TER 


- COPYIST 


“Copies Anything” 









Yes, sir, it can be done—?25 clear, sharp photocopy duplications 
on linen in quick time. All you need to make an Electro-Copyist 
tracing is a complete drawing of any kind—a pencil original, a 
blueprint, a white-print or even an old, worn-out tracing. Think 
of the vital time you can save in drafting room . . . and in putting 
the job into production! 







But that’s not all! Electro-Copyist also saves remaking worn-out 
tracings . . . makes quick copies of loaned prints . . . reproduces 
the all-important duplicate tracings often required for government 
contracts ... simplifies detail changes on drawings. 


& 


With ali your work marked RUSH, now is the time to shift to 
this valuable new way of copying anything drawn, printed, typed 
or photographed. So simple, anyone can operate it. No lenses 
or dark rooms to complicate efficient operation. And there 
is a model to fit your needs . . . extra-large aviation units (one 
just delivered reproduces up to 
4’ x 10’); also portable ma- 


co I 





o@ 























t@ 


ee chines for office and field work. 

"7 ~ Hunter Original For quick duplication that 
“Can’t Make A Mistake’, you 

\ Pond, Formula Papers Are can’t beat Electro - Copyist. 













Write today for complete in- 
HECCO-DYZED formation about up-to -the- 


minute drafting room applica- 


- 





‘ Only Hunter has this amazing- tions of Electro-Copyist. Ask 
+. ly perfect photo - copying for Folder Number 431. 
paper — especially Hecco - 
Dyzed with “Original Formu- . 


ta"’ ingredients to give you 
ultra-censitive gradation, 
light-safety, and clear, even 
results. Ask for 
folder describing 
Hecco-Dyzed 
linen, vellum and 
paper. 


When a Spring or Spring 


} 

3 M. D. HUBBARD 
|} Part is needed in your 

| design development or in SPRING COMPANY 


your finished product, tell 805 Central Ave. « Pontiac, Mich. 


} us what you want to ac- 
omplish and let us help 
n solving your problems. 


4 | Hubbard produces Springs ‘ \ 
SS TIL) 
2 | able type, f ° 

| nears form and hoe hd ieetetlataheet HUNTER ELECTRO-COPYIST, INC. 


= FORMS + WASHERS + COTTERS 4305. Warren St., Syracuse, N. Y. 
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a the agl 
MH MOMMMNG: 
It's those luxuriously comfortable 
beds at all 
@ Porcelain has found new, vital uses, re- | DEWITT OPERATED HOTELS 


leasing tons of metal to important war 


efforts. In addition to being a preferred In Cleveland Iu Columbus 
material for electrical insulation, porcelain HOTEL HOLLENDEN NEIL HOUSE 


offers advantages over many metals by being 
unaffected by water, won’t corrode or rust, Iu Lancaster, 0. Inu Coming, N.Y. 
resistant to most acids, and withstands high THE LANCASTER THE BARON STEUBEN 


temperatures. Universal dry-process por- 
celain can be molded to close dimension 
limits. Ask to have a Universal engineer THED. DEWITT 
analyze your product and see how many 


metal parts can be made better of porcelain. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1540 EAST FIRST ST., SANDUSKY, OHIO 


JONES BARRIER 
HOUSEHOLD HEATING APPLIANCE Ready TERMINAL STRIPS 
ENGINEER WANTED Gc adapt 80 sagt 


cally every product. 
Bakelite Barriers pro- 


: . ; % vide maximum metal 
Applicant should be acquainted with de- , 


sign, processing, patent and licensing sit- 
uation in the field of small appliances. 
Old established company in related work 


expects to develop complete new line of 


toasters, irons, roasters, ete. Applicant 
should be capable of taking charge of such 
design and development. 


As this line will be new from the ground 
up, the engineer will have an unusual op- 
portunity to exercise ingenuity and imag- 
ination, unrestricted by existing tools and 
dies. 


The help of the best outside designers will 


be available in developing artistic and 
modern exterior designs. 


Write Box A-44 


ELECTRICAL MANUFACTURING 


1250 Sixth Ave., New York, N. Y. 


to metal spacing. 

| Prevent direct shorts 

No. 2-151 from frayed wires at 

terminals. 6 SIZES 

meet every requirement. From 34" wide and 13/32” high with 

5-40 screws, to 216” wide and 114" high with 14’’-28 screws. 
Write today for information on complete line. 


HOWARD B. JONES 
2300 WABANSIA AVENUE CHICAGO, ILL. 


We Yee p ACL ye 
POP 


IS BRACED AGAINST ALL VIBRATION 


This well-known mechanical principle 
is employed in 15 amp Anti-Vibration Littelfuse. 


LI T TE L ec U S E 5 ean twisted at 90°. Depolar- 
ized. 
For protection more _ 


needed than ever, today. 


Twist of fuse element An untwisted plane is polarized. 
at 90° does it. Subject to every vibration. 


LITTELFUSE I 


4753 RAVENSWOOD AVE. CHICAGO, ILL. 
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WITH OUR FEET ON THE GROUND 


... and our eyes to the future 


Today, with our feet firmly planted on the ground, we 
are producing vital electrical and electronic instru- 
ments to help win this war. But we also believe that 
the time to plan for tomorrow is today. That is why 
our engineering laboratories are working continuously, 
developing and designing instruments that will not 
only keep abreast of war-accelerated radio demands, 
but will also meet the requirements of industry after 
the war is won. 

Illustrated are a few of the R.C.P. instruments now avail- 
able. Others are described in catalog material available 
on request. If you do not find among these the instru- 
ment for your specific needs, our engineers will be glad 
to cooperate in solving your instrumentation problems. 

SIGNAL GENERATOR VOLT-OHM-MILLIAMMETER 
MODEL 703 MODEL 423 
ELECTRONIC VOLT-OHM-CAPACITY METER 
MODEL 662 


VACUUM TUBE VOLTMETER ULTRA SENSITIVE MULTITESTER 
MODEL 666 MODEL 461 


MODEL 666 


ittelfuse. 
Yepolar- 


SLOW SPEED gear motors, .08 to 1140 r.p.m., in 47 sizes 
from 1/50 to 10 H.P., are described and priced in this 100 


page catalog, in such a simplified manner that any one can RADIO CITY PRODUCTS COMPANY, INC. 
ylarized. i 


) easily select the correct machine for almost any application. 
10n 


127 WEST 26 ST. - NEW YORK CITY 


MANUFACTURERS OF PRECISION ELECTRONIC LIMIT BRIDGES — VACUUM 
TUBE VOLTMETERS — VOLT-OHM-MILLIAMMETERS — SIGNAL GENERATORS 
aaenen Monroe St. Chicago, a — ANALYZER UNITS—TUBE TESTERS — MULTI-TESTERS — OSCILLO- 
SCOPES — AND SPECIAL INSTRUMENTS BUILT TO SPECIFICATIONS. 
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“WE ARE CURIOUS” 


is @ questionnaire placed in 
Roosevelt rooms. Responses en- 


able us to improve our service. 


9 Wika Re 
gerwrets without puterhsuonces” 


is the answer we get most often 


ROOMS WITH BATH FROM $4.50 


25°/, Reduction on Room Rates to 
Members of the Armed Forces. 


HOTEL ROOSEVELT 


MADISON AVE. AT 45th ST., NEW YORK 
BERNAM G. HINES, Managing Director 


Direct Entrance from Grand Central Terminal 


LIGHT SOURCE 


METHOD OF 
SCANNING 
1. ae 
11 Bey Tee 
a 


This is one more simplified 
production method devel- 
oped for industry by the 
Worner engineers. Possibly 
there is a photoelectric 
answer for your production 
psyco) oC yecm 


WORN 


Potolectric PRODUCTS 
1019 W. Lake Street 
CHICAGO, ILLINOIS 


CONDENSING;| 
LENS ©& 


— 
SS 


LUCITE 
ide) 


te Cre. 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 

Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 

Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 

Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 


Ws at M3 MFG.CO. Inc. 
150 EXCHANGE ST. MALDEN, MASS. 


Glass and 
unbreakable types 
for every application 


TRICO FUSE MFG. CO. 


vou can GET ITH gw 


There is no restriction on electri- 
cal sorcelain. We can produce 
it quickly for parts made to your 
specifications — all you need! 


AUONMW i, 


AMNMNGQgiw FOR NEW ILLUSTRATED FOLDER 


picturing 
many 


applications 
and types of 
AKRON 
o PORCELAIN 


Akron, Ohio wi 


Thame 


By INDUSTRIAL 


Milwaukee, Wis. 








MOLDS are built in our own 
Tool Room, backed by over 


MOLDED PARTS are pro- 
duced with the latest type of 
equipment and the parts are 
subject to a rigid inspection 
before leaving our plant. 


INDUSTRIAL MOLDED PRODUCTS CO. 


2035 CHARLESTON ST. Ht Ltt 


25 years’ experience in making 
Plastic Molds. 
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SAVE TIME— SPEED DELIVERY 


Get this latest Allied Buying 
Guide for everything in Elec- 
tronics and Radio. Procure all 
your needs from this ONE cen- 
tral source. Our large complete 
stocks of over 10,000 items 
assure you of prompt atten- 
tion and quick delivery. Our 
staff is trained to help you with 
your problems... write, wire 
orphone Haymarket 6800, today! 


VER 10, 
NEW a.uev’s RADIO DATA | Wartime meus... 
ectifiers 


HANDBOOK Switches R 
Condensers 


Most essential 
formulas, charts, 
tables, standards 
and technical 
data on radio and 
electronics. 


ALLIED RADIO CORP. 
833 W. Jackson Bivd., Dept. 34-D-3, Chicago 


Save Time--and You 


Speed Up VICTORY! 


Sherman Solderless Lugs can be as- 
sembled in a jiffy, and they make a 
tight, permanent connection! Extra 
thread plate for strength. Floating 
pressure pad attached to screw. Ser- 
rated gripping surfaces. Sizes up to 
500m CM. Underwriters approved. 
Write for catalog. 


H. B. SHERMAN Mfg. Co. 
hi. AUTOMATIC 
WIRE FORMING AND 
METAL STAMPING 


Odd Shaped Pieces Stamped and Formed 
from Wire or Strip on High Speed Machines. 


Hot Tinning and Plating Facilities 
Hundreds of Items in Stock 


Send Prints for Quotations 
on Your Special Parts 


ShermanTypeSO STEWART STAMPING 


—heavy dut 

iia bie. CORPORATION 

rigid end strong. 621 East 216th Street 
New York 
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When Ward Leonard developed their 

B-2A Relay to meet the Army Air 
Corps tests for vibration and acceleration, they went 
further than required. They incorporated features in 
it not found in any other relay. 


The layer-wound coils are thoroughly impregnated 
by a vacuum process that assures better insulation un- 
der humid conditions. The tail spring and contact gap 
are readily adjustable, thus enabling perfect adaptation 
to the required circuit. The anchorage for the terminal 
screws molded in the base assures rigidity of the entire 
relay under vibration. 


Yes, this relay is used on aircraft, but the very 


features that make it desirable for airplane use make 
it equally desirable for any purpose when a rugged, 
positive,crisp-acting relay is required. Send for bulletin. 


W. L. B-2A Relay is rated 25 A. at 24 V. single pole, 
single throw, normally open contacts. 


WARD LEONARD 


RELAYS - RESISTORS * RHEOSTATS 


Electric control (WL) devices since 1892. 


WARD LEONARD ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, NEW YORK 
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Accurate Spring Mfg. Co 

Ace Manufacturing Company 
Acme Electric & Mfg. Co 
Acme Industrial Company 
Acme Wire Company 

Adams & Westlake Company 
Advance Electric Company 
Aerovox Corporation 
Aircraft-Marine Products, Inc 
Akron Porcelain Company 
Alden Products Company 
Allen-Bradley Company 

Allied Radio Corporation 
Alrose Chemical Company 
Aluminum Company of America 
American Automatic Elec. Sales Co 
American Cyanamid Company 
American Felt Company 
American Gas Accumulator Co 
American Insulator Corp 
American Lava Corporation 
American Screw Company 
American Spring of Holly, Inc 
Amperite Company 

Anaconda Wire & Cable Co 
Arkwright Finishing Company 
Arnold Engineering Co., The 


Arrow-Hart & Hegeman Elec. Co., The 


Auburn Button Works 


Baer Company, N.S 
Bakelite Corporation 
Baker & Company 
Barber-Colman Company 


Barnes Company, Wallace, 
Div. of Associated Spring Corp 


Belden Manufacturing Co 
Biddle Company, James G 
Black & Decker Elec. Co., The 
Boston Insulated Wire & Cable Co 
Brainin Company, C.S 

Brand & Company, William 
Bristol Brass Corp. 

Bristol Company, The 

Bunting Brass & Bronze Co., The 
Burndy Engineering Co., Inc 


‘allite Tungsten Corp 

annon Electric Development Co 
arnegie-Illinois Steel Corp 
elanese Celluloid Corp 

entral Screw Company 

hace Company, W. M 

handler Products Corp . 
hicago Molded Products Corp 
hicago Rivet & Machine Co 
inaudagraph Corporation 
larostat Mfg. Company, Inc 
leveland Tungsten, Inc 

old Metal Products Co., The 
ole Steel Equipment Co 

lonial Insulator Co., The 


it's Patent Fire Arms Mfg. Co 
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Great American Industries, Inc 
ontinental Electric Company 
Continental-Diamond Fibre Co. 
Corbin Screw Corp., The.. 
Corning Glass Works baie ts 
Cramer Company, Inc., The R. W 
Crowe Name Plate & Mfg. Co 
‘Iman Wheel Company 


Dano Electric Company, The 
Dante Electric Mfg. Company 
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DeJur-Amsco Corporation 
Deutschmann Corp., Tobe 
Dewitt Operated Hotels 
Dial Light Co. of America 
Dolph Company, John C 
Dow Chemical Company 
Doyle, Inc., James W 
Drake Electric Works, Inc 
Drake Manufacturing Co 
Driver Company, Wilbur B 
Driver-Harris Company 
Dunn, Inc., Struthers 


Eagle Signal Corp 

Eastern Engineering Co 

Eby, Inc., Hugh H 

Egyptian Lacquer Mfg. Co., The 
Eicor, Inc 

Elastic Stop Nut Corp. of America 
Electric Auto-Lite Co., The 
Electric Motor Corp 

Electric Specialty Co 

Electronic Laboratories, Inc 
Emerson Electric Mfg. Co 
Eynon-Dakin Company 


Faber, Inc., A. W 

Fafnir Bearing Company 
Fairbanks, Morse & Co 
Fansteel Metallurgical Corp.. 
Federal Products Corp 
Fenwal, Inc 

Formica Insulation Co., The 


Furnas Electric Company 


Garlock Packing Company 
Gear Specialties, Inc : 
General Ceramics & Steatite Corp 
General Electric Company 
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General Industries Company 


General Plate Division of 
Metals & Controls Corp 


George Company, The P. D 
Gibson Electric Company 
Gisholt Machine Company 
Gits Brothers Mfg. Company 
Goat Metal Stampings, Inc. 
Guardian Electric Mfg. Co 


Handy & Harman 

Hansen Mfg. Company 

Harper Company, The H. M 
Haydon Mfg. Company, Inc 
Heinze Electric Co 

Hilliard Corporation, The 
Holliston Mills, Inc., The 
Holtzer-Cabot Electric Co., The 
Hoover Ball & Bearing Company 
Hoskins Manufacturing Co 
Hotel Roosevelt 

Howard Foundry Company 
Hubbard Spring Co., M.D 
Hunter Electro-Copyist, Inc 
Hunter Pressed Steel Co 


Ideal Commutator Dresser Co 
Illinois Electric Porcelain Co 


Ilsco Copper Tube & Products, Inc.. 


Imperia] Porcelain Works, Inc. . 
Indastrial Condenser Corp. ; 
Industria! Molded Products Co. 
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Insulation & Wires, Inc 
Internationa! Nickel Co., Inc 
International Resistance Co 
International Screw Co 


Irvington Varnish & Insulator Co 


James Mfg. Co..D.O 
Janette Manufacturing Co 
Johnson Bronze 


Jones, Howard B 


Kato Engineering Company 
Kester Solder Company 
Keuffel & Esser Company 
Kirkland Company, The H. R 
Klein & Sons, Mathias 

Knox Porcelain Corp 

Krueger & Hudepohl 


Lafayette Radio Corp 

Lamson & Sessions Company, The 
Lectrohm, Inc. 

Leland Electric Company 

Lima Electric Motor Co., The 
Linden & Co., Inc 

Littelfuse, Inc 

Long Company, W. H 

Lord Manufacturing Co 

Louthan Manufacturing Co 


Lovejoy Flexible Coupling Co 


Mass & Waldstein Co 

Macallen Co., The 

Makepeace Company, D. E 
Mallory & Company, Inc., P.R 


Manufactured Electrical Mica Section, 


N.E.M.A. tes 
Manufacturers Screw Products 


Marathon Chemica! Company, 
Div. of Marathon Paper Mills Co 


Markem Machine Co 

Master Electric Co., The 
McGill Manufacturing Co., Inc 
Mercoid Corporation, The 
Meyercord Company, The 


Mica, Electrical Mica Section of the 


National Electrical Manufacturers 
Association. . . 


Mica Insulator Company inane 
Midland Paint & Varnish Co., The 
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Mycalex Corp. of America 
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National Electrical Manufacturers Association, 


Electrical Mica Section 


National Electrical Manufacturers Association, 


Electrical Porcelain Section 
National Screw & Mfg. Co. 


New Departure, 
Division of General Motors Corp 


New England Mica Company, Inc 
New England Screw Co... 

New Jersey Zinc Company, The 
New Wrinkle, Inc. 


Newport Rolling Mill Co., The 
Division Andrews Steel Company. 


Norma-Hoffmann Bearings Corp. 
North American Elec. Lamp Co..... 
Nothelfer Winding Laboratories. . 
Numberall Stamp & Tool Co., Inc. 
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Oakite Products, Inc.... 
Ohio Electric Mfg. Co , The 
Ohmite Manufacturing Co. 
Olsen Testing Machine Co., Tinius 
O'’Neil-Irwin Mfg. Company 
Oster Manufacturing Co., John 
Ozalid Products Division 

General Aniline & Film Corp 


Palnut Company, Inc., The 
Paragon Electric Company... 
Paragon-Revolute Corp as 
Paramount Paper Tube Company 
Parker Company, The Charles 
Parker-Kalon Corporation 
Pawtucket Screw Company 
Pease Company, The C. F 
Peck Spring Company, The 
Permo Pentiasts Corporation 
Pheoll Mfg. Company 

Phillips Screw Manufacturers 
Pioneer Gen-E-Motor 
Porcelain Products, Inc. 


Porcelain, Electrical Porcelain Section of the 


National Electrical Manufacturers Assoc 
Potter & Brumfield Mfg. Co 
Precision Paper Tube Company 
Progressive Mfg. Co., The 
Pure Carbon Company, Inc 
Pyramid Products Company 


Quick Charge, Inc... 


RCA Victor Div. of Radio Corp. of America 
Radio City Products Co., Inc 

Railway Express Agency, Inc 

Rajah Company, The. 
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Raymond Manufacturing Co 

Div. of Associated wep Corp 
Rea Magnet Wire Co. 
Reading Screw Co. 
Reliance Electric & Engineering Co 
Rex Rheostat Company 
Richardson Company, The 
Robbins & Myers, Inc.. 
Rockbestos Products Corp 
Roebling's Sons Company, John A 
Rogan Brothers 


Russell, Burdsall & Ward Bolt & Nut Co re 


Ryerson & Son, Inc., Joseph T 


SKF Industries, Inc.... 

Saginaw Malleable Iron Div 
General Motors Corp. 

Scovill Mfg. Company. . 

Seymour Manufacturing Co., The 

Shakeproof, Inc... .. 

Shallcross Mfg. C ompany 

Sherman Manufacturing Co., H. B 

Signal Electric Mfg. Co... . 

Simpson Electric Company 

Smith Mfg. Co., Nathan R 

Southington Hardware Mfg. Co., The 

Spencer Thermostat Company 

Square D Company : 

Stackpole Carbon C ompany 

Standard Pressed Steel Co 

Standard Transformer Corp 

Stanley Chemical Co., The 

Star Porcelain Co., The 

Sta-Warm Electric Company 

Stein & Company, Wm. P 

Steward Mfg. Company, D. M 

Stewart Stamping Corp.. 

Stokes Machine Co., F. J 

Stokes Rubber Company, Joseph 

Stupakoff Ceramic & Mfg. Co., The 


Thermador Electrical Mfg. Co 
Thomas & Sons Company, The R. 
Thomas Steel Company, The 
Thompson-Bremer & Company 
Torrington Company, The 
Torrington Mfg. Co., The 

Trico Fuse Manufacturing Co 
Triplett Electrical Instrument Co 


United States Rubber Company 
United States Steel Corp. 

United Transformer Company 
Universal Clay Products Co., The 
Universal Winding Company. 
Utah Radio Products Company 


Valley Electric Corporation 
Veeder-Root, Inc.. 

Victor Electric Products, Inc. 
Victor Mfg. & Gasket Company 


Waldes Koh-I-Noor, Inc.. 

Ward Leonard Electric Co 
Warren Lamp Company 

West Virginia Pulp & Paper Co 
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Westinghouse ee & Mfg. Co 
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Whitney Screw Pea ee 
Wiegand Company, Edwin L. 
Winsted Division 

Hudson Wire Company 
Wire Stripper Company, The 
Worner Fotolectric Products 
Wright & Sons Company, William E 
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ACOLLECTOR RINGS } 


ALL, KINDS AND SIZES FROM 20 INCH TO % INCH 


OLLECTOR RINGS of gold, coin silver and fine 


silver, 


on brass and other base metals, in 


diameters of from 20 inches to 4 inch or any- 


thing in between, either plain or grooved, with 


er without leads soldered in, are one of our 
| && specialties. We can supply contact rings for 
virtually any revolving mechanism. 


SILVEI 


SOLDER RINGS are another feature 


e for line assembly brazing of steel, 
bearings, bushings and other 


; specifications before placing your 


: ‘or anything in precious metal either 


inated on base metals. 
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Windings are protected from un- jf ae 3 f 
usual moisture or dirt conditions by ‘7 cs 
special ‘baked in" insulation treat- 


ment which greatly increases the life “ EAS: . ‘| 


of the motor. 





EXTRA PROTECTION OUTSIDE 


by Ce MU Meat Me lon 
the internal working parts of the motor are fully protected 
from falling dirt or dripping liquids. 





THE MASTER ELECTRIC COMPANY © DAYTON, OHIO 







, EXTRA FREEDOM FROM VIBRATION 


MA Mae eC Chm hull ib ae tol Liacte 
to eliminate noise and destructive wear due to vibration 
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PRINT IN BINDING 


...use Westinghouse “De-ion’ 


Controls for hazardous locations 


Controls for motors must ‘‘make”’ and “break”’ circuits safely 
“De-ion” Motor Watchman for in spite of explosive atmospheres in ammunition plants, chemical, 
manual motor starting. oil refining and other war industries. Production must be kept 
(Class I and II hazardous locations. . 
moving... and safely! 


That calls for Westinghouse A-C Motor Control specifically 
designed for the job. 

Cast-iron or welded steel enclosures with heavily reinforced 
sections and wide sealing flanges are designed in accordance with 
Underwriters’ Laboratories specifications for Class I, Group D 
and Class II, Groups F and G hazardous locations.* For those 


applications where it is necessary to resist the effects of corrosive 
ecu iam as well as explosive atmospheres, the Westinghouse line includes 
(Class I and II hazardous locations.) |. Many combinations which are totally oil-immersed. These are 
designed in accordance with Underwriters’ Laboratories specifica- 
tions for Class I, Group D hazardous locations. Other design 
features keep maintenance at a minimum, provide complete 

accessibility when necessary. 

Whether for replacement or for new installations in hazardous 
locations, specify Westinghouse Controls. Call your Westinghouse 
representative for his recommendations. Westinghouse Electric & 

lates ies diaciieiaaie ea Manufacturing Company, East Pittsburgh, Pa., Dept. 7-N. 


for circuit protection and magnetic . *” . 
motor starting. . rl 
(Class II hazardous locations. *Class I, Group D hazardous locations are those in which the atmosphere contains gasoline, 


petroleum, naphtha, alcohols, acetone, lacquer solvent vapors, or natural gas. 
-F Class II, Group F and G locations include those in which grain dust, carbon black, coal, 
: or coke dust is present in sufficient quantities to produce explosive mixtures, 
& 
“ esti 2 OuSC 


j-21271 


Oil-immersed ‘‘De-ion’’ Linestarter 
for use in corrosive and explosive PLANTS IN 25 CITIES... 
atmospheres. 

(Class I hazardous locations. 


OFFICES EVERYWHERE 


MOTORS AND CONTROL 





